
 
 

 
 

 

MISSOURI TECHNOLOGY 
EDUCATION GUIDE 

2002 
 
 
 
 
 

DEPARTMENT OF ELEMENTARY AND SECONDARY EDUCATION 
DIVISION OF VOCATIONAL AND ADULT EDUCATION 

TECHNOLOGY EDUCATION       



  Missouri Technology Education Guide 2002                

 
Table of Contents 
 
Acknowledgments, Credits 
 
Chapter 1  Technology Education in Missouri 

1. Introduction 
2. Definitions and Terms 

a. Technology Education 
b. Technology 
c. Technological Literacy 

3. Philosophy of Technology Education 
a. Technology and Industry 
b. Social Context 
c. Technology as a Force has Affected Our Lives 
d. Implications for Education 
e. TE’s Relationship to Vocational and General Education 
f. The Profession’s Name 
g. Content 

4. Mission and Goals of Technology Education 
 
Chapter 2 National Technology Content Standards & Show-Me State Standards 

1. Introduction:  What are Standards? 
2. Who Developed Standards? 
3. Technology Education 

a.  Standards for Technological Literacy:  Content for the Study of 
     Technology  
b.  Why are Technology Content Standards (TCS) Important? 
c.  The ITEA offers five guiding principles behind the Technology 
     Content Standards: 
d.  Who is a technologically literate person? 

4. Missouri Show-Me Standards 
5. Crosswalk Between the Missouri Show-Me Standards and the 

Technology Content Standards 
 
Chapter 3 Scope & Sequence of Technology Education Programs 

1. Introduction 
2. Recommended Scope & Sequence for Technology Education 

a.  Explanation of Scope and Sequence Levels 
b.  Characteristics of Quality Scope & Sequence Statements 

3. Recommended Courses for Technology Education 
a.  Level I: Awareness Courses 



b.  Level II: Foundation Building Course 
 
c.  Level III: Initial and Intermediate Cluster Competency Mastery 
    Courses 
d. Technology Specialization II Courses 
e.  Level IV: Analysis and Synthesis Courses 
f.  Other Courses & Assignments 

4. Recommended Content 
a.  Introduction to Technology 
b.  Exploration of Technology/Industrial Technology 
c.  Introduction to Communication Technology 
d.  Energy & Power Technology 
e.  Materials & Processing Technology 

5. Revising/Updating Existing Programs 
a.  Updating: Why and What? 
b.  Change Strategies 
c.  Internal Considerations 
d.  External Considerations 

6. Starting New Technology Education Programs 
7.  Documenting the Curriculum 

   a.  Continuum of Objectives 
b.  Course Guide 
c.  Major Units of Instruction 

   d.  Technology Activity Modules (TAMS) 
i.    TAM: Cover Page 
ii.   TAM: Instructor Component 
iii.  TAM: Student Component 
iv.  Lesson Plans 
v.   Performance Objectives 

Chapter 4 Elementary School Technology Education Model Curriculum 
  1.  Introduction 
  2.  Why Should Elementary Students Study Technology? 
 
Chapter 5 Teaching Technology at the Middle School Level 
  1.  Introduction 
  2.  Curriculum Thrust:  Exploration & Engagement 
  3.  Suggested Course Titles and Descriptions 
  4.  Nature of the Learner 
  5.  Transforming the Middle School Education 
  6.  Career and Educational Exploration 
  7.  Changing Emphasis in Teaching Education 
  8.  Documenting Student Achievement of Content Standards Across Grade 
       Levels 
  9. Methods: Strategies for Standards-based Instruction   
   Method 1 – Using Design Briefs to Challenge Problem Solvers 
    Definitions 



Getting Students Started with Design Briefs 
    Content Examples 
    General Steps in the Design Process 
     Sample Design Brief Statements 
     Components of a Design Brief 
     Helping Students Write Design Briefs 
   Method 2 – Teaching Students to Assess the Impact of Technology 
    Definitions 
    Getting Started   

Basic Steps for Assessment 
   Method 3 – Cooperative Learning, Teamwork, and Leadership 
    Overview 
    Definitions 
    Getting Started 
    Student Rules and Expectations 
   Method 4 – Assisting Students with Special Needs 
    Overview 
    Definitions 
    Involvement in Individualized Education Program Planning 
    Techniques for Diverse Learning Styles 
   Method 5 – Enhancing Creative Thinking 
    Overview 
    Definitions 
    Creating an Idea-Friendly Laboratory-Classroom 
   Method 6-Sharing, Reporting, and Recording Information 
    Overview 
    Definitions 
    Getting Started 
     Recording Student Progress in Portfolios or Logs 
     Contents for Design Portfolio or Log 
     Format Resources 
    Method 7-Using Simulations to Teach Technology 
     Overview 
     Definitions 
     Benefits of Using Simulations 
     Samples of Simulations 
    Method 8-Using Concept Maps TM to Facilitate Learning 
     Overview 
     Definitions 
     Getting Started 
     Sample Concept Map 
     Helping Students Develop Concept Maps 
    Method 9-Standards-Based Student Assessment 
     Overview 
     Definitions 
    Benefits of Standards-Based Assessment 



     Getting Started 
     Assessing Learning in Problem-Solving 
     An Example of a Scoring Guide 
    Method 10-Engaging Community and Corporate Partnerships 
     Overview 
     Definitions 
     Resources a School May Give 
     Resources a School May Receive 
    Method 11-Using Modular Instruction 
     Overview 
     Definitions 
     Getting Started Using Modular Instruction 
     Modifying a Module 
      Using Modules to Their Fullest Potential 
 
Chapter 6 High School Technology Education Model Curriculum 

1. Introduction 
2. Recommended High School Curriculum 
3. Foundations of Technology: Scope and Sequence 

Introduction   
High School Curriculum Scope 
Instructional Methods 
Assessing Students 
Unit Framework 

4. Foundations of Technology: Units of Instruction 
Overview 
 

Chapter 7 Technology Student Association (TSA) 
1. Introduction 
2. Why Have a TSA Chapter? 
3. About TSA 

Purpose and Philosophy 
How TSA Develops Students 
Leadership Development Program 
Competitive Events 
Technology Achievement Program 
National Service Project 

4. Mission 
5. Goals of Technology Education 
6. There are Many Benefits to Having a TSA Chapter 
7. Official Charter Information 
8. Starting a TSA Chapter 
9. Ten Steps to Starting a TSA Chapter 
10. Curriculum Event Information 
11. TSA’s History 
12. TSA Publications Online 



 
Chapter 8 Teaching Technology Education 

1. Introduction 
2. Planning Instruction 

a. Principles of Learning 
b. Tischler’s Thoughts on Learning 
c. Sampling of Teaching Methods 

3. Selecting Instructional Methods 
4. Meeting Students’ Individual & Special Needs 

a. Identifying Special Needs Learners 
b. Learner Characteristics 
c. Accommodating Special Needs Students in the TE Program 

5. Providing for Equity 
6. Evaluation Student Performance 

a. Purposes of Student Evaluation 
b. Pre-testing 
c. Evaluation Techniques 

7. The Career and Technical Student Organization (CTSO) 
Carl D. Perkins Vocational and Technical Education Act of 1998 
Vocational Educational Act of 1963 
Public Law B1-740 (1950) 
“George Acts” 
Smith-Hughes Act (1918) 
Bibliography 

8. Developing Employability Skills 
 
Chapter 9 Organizing & Managing the Technology Education Program 

1. Introduction 
 Overview 

2. Accessing Key Resource Personnel 
DESE Personnel 
University Faculty 
Business & Industry Personnel & Associations 
Government & Education Association Personnel 
School Administration 

3. Using Available Support Systems 
Missouri Department of Elementary and Secondary Education 
Guidance Support 

4. Using Advisory Committees 
National Technology Education Advisory Council 
Local TE Advisory Committees 
Local TE Advisory Committee Membership 
Local TE Advisory Committee Operations 
The School’s Responsibility to Committee Members 

 
 



Chapter 10 Technology Education Program Evaluation 
1. Introduction 
2. Local (internal) Evaluation 
3. School Accreditation 
4. State (DESE) Evaluation 
5. Program Planning Quality Control 
6. Linking the Technology Education Program to Missouri’s Show-

Me Standards 
7. Follow-up Evaluations with Former Students 
8. Missouri School Improvement Program 
9. Missouri Technology Education Program Standards 
10. National Technology Education Program Standards 

 
Chapter 11 Professional Development 

1. Introduction 
2. Definition of Professional Development 
3. The Continuous Nature of Professional Development 
4. Professional Development Standards 

a. Knowledge-ability base 
b. Students 
c. Curriculum 
d. Instructional Strategies 
e. Learning Environment 
f. Teacher Responsibilities 
g. Educational System Responsibilities 

5. Evaluating TE Teacher Effectiveness 
6. Performance-Based Evaluation 
Bibliography 
 

Chapter 12 The Technology Education Safety Program 
1. Introduction 

Overview 
2. Missouri Specifications 

Liability of the State 
Liability of School Districts 
OSHA, Right to Know and Missouri 
Missouri Eye Safety Law 
Good Samaritan Law 
Administrative Guidelines for School Safety 
Missouri Hazardous Waste Management Law, Sections 260.350 – 
260.433, RSMo 

3. Safety Responsibilities 
Local Board of Education Responsibilities 
Teacher Responsibilities 

4. Liability & Negligence 
Instructor Liability 



Teacher Vulnerability 
Negligence 
Guidelines for Enforcing Safety Rules and Disciplines 
Conclusion – Liability Vulnerability 
Protection from Litigation 

5. Safety Instruction 
Content and Organization 
Suggested Instructional Techniques:  General 
Suggested Procedures to Ensure Special Needs Students Safety 

6. Safety Evaluation 
Safety Test Criterion Levels 

7. Record Keeping 
Hazardous Condition Report 
Safety Instruction Acknowledgement 
Accident Reports 
Reporting Summary 

8. Emergencies 
First Aid & CPR 
Treatment of Injuries 
Steps to Follow When an Accident Does Happen 
District Emergency Procedures (Fire, Severe Weather/Tornado, 
Earthquake) 

9. Organization & Approval of the Overall Safety Program 
Safety Approval Procedures 

10. Facility Specifics 
Facility Color 

   Floors 
   Noise 

11. Fire Safety 
Ventilation 
Eye Safety 
Sanitizing Protective Eyewear 
Sharps/Infection Safety 
Disposing Hazardous Materials in Missouri 
Materials Safety Data Sheets 
Inspections 
Reasons for Inspections 
Electrical Safety 

 
Chapter 13 Planning Technology Education Facilities 

1. Introduction 
2. Background Information 

Curriculum Changes Mean Changing Environment 
Trends in Technology Education Facility Design and Equipment 
Types of Space Needed to Deliver Technology Education 
Technology Education Facilities 



Comprehensive Laboratories 
Cluster Laboratories 
Modular Laboratories 

3. Updating Existing Facilities 
Reorganization 
Renovation 

4. Space Management 
5. Planning New Facilities 

Overview of the Process 
Developing a Facility Design Portfolio 

6. Determining Design Criteria 
Space Characteristics 
Flexibility of Space 
Utilities 
Aesthetics 
Accessibility to the Handicapped 
Control/Supervision 
Laboratory Security 
Safety 
Noise Level and Control 
Environmental Control 
Equipment 
Furnishings 
Lighting Considerations 

7. Educational Specifications 
Philosophy 
Instructional Program 
Space Needs 
Auxiliary Spaces 
Space Relationships 
Equipment Layout 
Construction Factors 

8. Interacting with the Architect 
9. Equipping the Program 

Acquisition and Installation of Equipment 
Environmental Considerations 
Evaluation and Modification of Equipment and Facilities 
Funding Sources 

10. Maintaining Laboratory Equipment 
 
Chapter 14 Resources 

1. Web – based Resources 
Central Missouri State University 
Missouri Division of Vocational and Adult Education 
International Technology Education Association 
Missouri Association for Career and Technical Education 



Association for Career and Technical Education 
Technology Education Association of Missouri 

 
Chapter 15 Glossary 



Missouri Technology Education Guide 2002            Forward 

 
 

 
     This Guide, as was its predecessor, is dedicated to the improvement of 
Technology Education in the state of Missouri and to all of the dedicated 
professional teachers who work hard at this challenge each and every day.  
This Guide is a revision and a “streamline” of the 1991 Guide.  As such, this 
Guide: 
 

• Is intended to be the state’s primary resource for planning, 
implementing and evaluating technology education, 

 
• Is further intended to provide guidelines for organizing, instructing, 

and managing such programs, and 
 

• Is also designed to help direct technology educators to references 
where they can find additional information and assistance. 

 
     The Guide should meet the needs of teachers and administrators by 
presenting highlights of the best thinking and practice.  With the talents and 
efforts of Missouri’s many practitioners, and the suggestions contained in 
this Guide, we look forward to the creation of a broad base of exemplary 
programs that will help Missouri’s youth learn much about their 
technological world. 



  Missouri Technology Education Guide 2002         Advisory Committee 

Acknowledgements 
 

     The project staff recognizes the hard work and dedication the many professional educators around the state of 
Missouri have given to this project.  The many hours of review of the 1991 edition of the Missouri Technology Education 
Guide and the expert feedback contributed to this revised 2002 Guide.  The very hard work completed by the 1991 Guide 
team remains a standard bearer.   This guide is an enhancement of the 1991 Guide and reorganizes the volume of work 
accomplished in the previous guide.  Therefore, we owe a great deal to those professionals who worked tirelessly on the 
1991 Guide.  Besides being placed in an electronic format, this guide includes references to and use of the National 
Standards for Technological Literacy:  Content for the Study of Technology, the ITEA-CATTS curriculum projects, and 
crosswalk to the Missouri Show-Me Standards.   
 
     The following individuals provided the review and feedback for the revised Missouri Technology Education Guide 
2002.  For that we, the project staff, are eternally grateful: 
 

Missouri Technology Education Guide  
Revision Advisory Committee Members 

 
Dan Busekrus     Dr. Mark Doss 
Technology Education Teacher   Director of Curriculum 
Troy Buchanan High School   Ozark School District 
Troy, Missouri     Ozark, Missouri 
 
Jerry Foerschler     Dr. Ibrahim Khaleel 
Technology Education Teacher   Technology Education Teacher 
Harrisonville High School    Oakland Junior High School 
Harrisonville, Missouri    Columbia, Missouri 
 
James Kyd     John Petsch 
Electronics Technology    Supervisor/Facilitator, Technology Education 
Columbia Area Career Center   St. Louis Public Schools 
Columbia, Missouri    St. Louis, Missouri 
 
Dr. Jerry Richter, Professor of Graphics  Nancy Sellers 
Department of Graphics    Technology Education Teacher 
College of Applied Sciences & Technology  Sedalia Middle School 
Central Missouri State University   Sedalia, Missouri 
Warrensburg, Missouri 
 
Mark Arnold 
Technology Education Teacher 
Thayer High School 
Thayer, Missouri 
 
Project Staff:      Project Monitor: 
Dr. Michael Wright, Co-Director    W. Douglas Miller 
Benny K. Yates, Co-Director    Technology Education Supervisor 
Tina Brant, Administrative Assistant   Division of Vocation and Adult Education 
Jeff Campbell, Digital Media Editor 
Jack Varnedoe, Editing Assistant    Missouri Department of Elementary & Secondary 
    Department of Career & Technology Education  Education 
    College of Applied Sciences & Technology 
    Central Missouri State University 



 
 

 
 

Chapter 1 
Technology Education in 

Missouri 
MISSOURI TECHNOLOGY EDUCATION GUIDE 

2002 
 
 
 

DEPARTMENT OF ELEMENTARY AND SECONDARY EDUCATION 
DIVISION OF VOCATIONAL AND ADULT EDUCATION 

TECHNOLOGY EDUCATION       



  Missouri Technology Education Guide 2002  Chapter 1 
 
 
Technology Education in Missouri 
 
1.  Introduction 
 

has been going on since humans first formed a blade from a piece of flint, 
Technology 

harnessed fire, or dragged a sharp stick across the ground to create a furrow for planting 
seeds, but today it exists to a degree unprecedented in history. Planes, trains, and 
automobiles carry people and cargo from place to place at high speeds.  Telephones, 
television, and computer networks help people communicate with others across the street 
or around the world.  Medical technologies, from magnetic resonance imaging (MRI) to 
vaccines, help people to live longer, healthier lives.  Furthermore, technology is evolving 
at an extraordinary rate, with new technologies being created and existing technologies 
being improved and extended. 
 Humans have been called the animals that make things, and at no time in history 
has that been so apparent as the present.  Today, every human activity is dependent upon 
various tools, machines, and systems, from growing food and providing shelter to 
communication, healthcare, and entertainment.  Some machines, like the tractor, speed up 
and make more efficient activities that humans have done for hundreds or thousands of 
years.  Others, such as the airplane or the Internet, make possible things that humans have 
never been able to do before.  This collection of devices, capabilities, and the knowledge 
that accompanies them is called technology. 
We are a nation increasingly dependent on technology.  Yet, in spite of this dependence, 
U.S. society is largely ignorant of the history and fundamental nature of the technology 
that sustains it.   The result is a public that is disengaged from the decisions that are 
helping shape its technological future.  In a country founded on democratic principles, 
this is a dangerous situation. 
With the growing importance of technology to our society, it is vital that students 
receive an education that emphasizes technological literacy. (ITEA, 2000) 
This chapter, as the Missouri Technology Education (TE) Guide’s first, anchors the entire 
profession’s practice.  It lays the foundation upon which all subsequent chapters are built.  
This document, together with the national Standards for Technological Literacy: Content 
for the Study of Technology, present a vision of what students should know and be able to 
do in order to be technologically literate, and what school programs should be like to 
achieve that vision. 
 
2.  Definitions and Terms  
 
Technology Education: The school subject that teaches about the processes used to 
design, create, and maintain the human-made world. (Technological studies, design and 
innovation, and pre-engineering are other terms used to describe this subject area).  
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Technology:  Broadly speaking, technology is how people modify the natural world 
to suit their own purposes.  From the Greek word techne, meaning art or artifice or 
craft, technology literally means the act of making or crafting, but more generally it refers 
to the diverse collection of processes and knowledge that people use to extend human 
abilities and to satisfy human needs and wants. (ITEA, 2000, p. 2) 
 
Technological literacy: The ability to use, manage, assess, and understand 
technology. A technologically literate person understands, in increasingly sophisticated 
ways that evolve over time, what technology is, how it is created, and how it shapes 
society, and in turn is shaped by society.  He or she will be able to hear a story about 
technology on television or read it in the newspaper and evaluate the information in the 
story intelligently, put that information in context, and form an opinion based on that 
information. A technologically literate person will be comfortable with and objective 
about technology, neither scared of it nor infatuated with it. (ITEA, 2000, p. 9) 
 
3.  Philosophy of Technology Education 

 
Missouri’s technology education profession affirms that its programs should teach 
about technology and use technology education in a way that serves as a vehicle 
to build understanding, skills, and attitudes that can be applied to society in 
general, regardless of career aspirations.  Furthermore because all people are 
affected by technology, and because of technology's increasing presence in our 
lives, students from kindergarten to twelfth grade should be involved with 
learning about and learning to use technology.  It is therefore recommended that a 
K-12 technology literacy program be in place in the state of Missouri to insure 
high school graduates are technologically literate. 

Our world will be very different 10 or 20 years from now.  We have no choice about that.  
We do, however, have a choice whether we march into that world with our eyes open, 
deciding for ourselves how we want it to be, or whether we let it push us along, ignorant 
and helpless to understand where we’re going or why.  A technological literate society 
will make the difference (ITEA, 2000, p. 10). 
 
Technology and Industry 
 

But what is technology? Simply stated, it is human kind’s use of tools, machines, 
materials, processes and energy to satisfy its wants and needs.  As such, it is not the 
search for an explanation of why things work - that is science.  Nor is technology merely 
applied science - because often it precedes scientific knowledge. 
 Technology is knowing “how” to do something with tools, machines, materials 
processes and energy - and then it necessarily involves being able to do.  Mere 
knowledge is not sufficient.  Rather, technology is a combination of knowledge, skills 
and attitude that is always more powerful than any single component. 
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 Industry is one of human kind’s basic institutions.  As such, it parallels that of 
government, church, and education.  It is that institution that supplies our civilization 
with goods and services to fill our wants and needs.  It does so by using technology.  The 
technology used by industry is typically referred to as industrial technology.  
 
Social Context 
 
 Contemporary and future society is clearly different from what America 
experienced during its first industrial revolution. To be sure, some elements of the 
industrial revolution remain, but many more have changed. Technology as a force has 
affected most aspects of our life, and thus technology seems to be the single most 
distinctive characteristic that sets today and the future apart from our past. 
 Evidence of this is seen in the literature. Note, for example, the frequent 
references to the post-industrial society, to the demise/reduction of smoke stack industry 
and to the information society. Furthermore, we have seen tangible evidence of such 
shifts in our automotive, steel, petroleum and electronics industries. 
 
Technology as a Force has Affected Most Aspects of Our Lives 
 
 Business and industry have been required to grapple with technology engendered 
issues such as productivity, technological capability and global competitiveness.  Their 
workers have been challenged to retrain to develop currently marketable skills—in 
cognitive, affective and psychomotor domains—in order to maintain their ability to 
support themselves and contribute to our free-enterprise economy.  Furthermore, with 
technology’s advances, America’s workers find these skills to be constantly changing.  

Legislators have also been pressed to understand technology and its effects as 
they work to frame policies for the public good. With the rampant escalation of both the 
amount and complexity of technology, it is increasingly difficult for people to exercise 
appropriate citizenship functions, particularly given the curtain of confusion raised by 
technology and its media offspring. 

Consequently, citizens have often found themselves bewildered by increasingly 
complex consumer decisions.  Frequently they face decisions involving trade-offs 
between immediate gains and negative consequences, e.g. the effects of toxic wastes.  
Similarly, recreational environments and activities have increasing technological 
components, as do personal and societal learning activities. 

Technology’s pervasive influence has permeated even our homes.  Our lifestyle is 
timed, microwaved, accelerated, recorded, computerized and confounded.  A greater 
proportion of people are working, families are resorting to schedules to program their 
contact, and others are unemployed due to technological advances.  Outside knowledge is 
pouring into the home via cable television and other media.  Not infrequently the tensions 
from external aspects of life, many of which are technologically induced, do come home 
in the form of stress. 

Even in social service arenas such as the health sciences, technological 
capabilities have caused us to ponder when enough is enough.  We ask, for example, to 
what end do we operate life support systems in situations currently deemed hopeless? 
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Implications for Education 
 
 Given the pervasive nature of technology, the technology education profession 
raises the question:  “Where do people develop the understanding, skills and attitudes to 
deal with forces such as technology?”  This guide’s response is straightforward.  Clearly 
our society uses formal schooling as a principal method to this end—at least for youth, 
and in increasing numbers, for adults.  
 It follows then that one must ask, “What are the schools doing to help youth and 
adults address technology’s challenges?”  What systematic efforts are in place to 
develop technologically appropriate understanding, skills, and attitudes in elementary, 
secondary, post-secondary, adult and continuing education? 
 This guide presents an overview of how Missouri has addressed this 
responsibility—directly, efficiently, and effectively through its TE program!  To this end, 
the Missouri Technology Education Guide is intended to be the state’s primary resource 
for planning, implementing and evaluating technology education programs.  Therefore it 
provides guidelines for the organization, instruction and management of Technology 
Education programs and associated student organization [e.g., Technology Student 
Association (TSA)] activities.  The guide also directs technology education educators to 
references where they can find additional information.  The Guide was developed to meet 
the needs of teachers and administrators by presenting highlights of the best thinking and 
practice supportive of efforts to create exemplary programs that help Missouri’s youth 
learn about their technological world.   
 
TE’s Relationship to Vocational and General Education 
 
 Given the context described in the previous sections, it is clear that TE must be an 
essential component of BOTH general education, and career and technical education 
(specialized).  Only in this way can technology education: 

1. Serve as the component of general education that develops generalizable 
understandings, capabilities, values and attitudes related to technology in all 
youth. 

2. Serve as a component of specialized education that contributes to meaningful 
occupational choice and/or preparation in a technological society. 

Because of these dual dimensions and because of TE’s approach, it has an 
essential role in helping build the base that leads to successful articulation plans such as 
Tech-Prep and/or 2+2 or 2+2+2 programs.  Professional leaders need to be alert to 
opportunities to further the program’s contributions to Missouri’s youth as enabled by the 
Carl D. Perkins Vocational and Applied Technology Education Act.  
 
The Profession’s Name 
 
 Technology, industrial technology and industrial arts educators have, since at least 
1904, addressed the content of industry.  More recently, since the late 1970’s there has 
been considerable professional impetus to redefine the subject as dealing with technology 
instead of with industry.  Technology is viewed as more broad than industry or even 
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industrial technology.  The core of our instruction focuses on the basic skills and 
understandings of technology. 
 This guide is dedicated to helping Missouri’s technology education programs 
reflect technology, industry, and professional practice with greater fidelity. 
 

Technology is broader than industry or industrial technology. 
 
Content 
 Technology education draws its content from the entire range of 
technological endeavor, not just industry.  Content is also selected by identifying the 
competencies individuals need to effectively use the products of a technological society. 

Given the preceding philosophy and foundation, it is clear that the educational 
program known as technology education derives its content, i.e. the subject matter it 
teaches, from technology, and not just industry. It is considered to be a body of 
knowledge or a discipline.  

 
Industrial technology is a subset of technology and much of it can be generalized to 
technology.  To clarify, note that: 
 

1. Technology consists of all human productive endeavors including agriculture, 
bio- and medical technologies. 

2. Industrial technology is the technology that is used by industry.  As such, 
industrial technology coexists with agricultural and other technologies. 

3. Industrial technology consists of three technology system clusters: Materials 
& Processing, Energy & Power, and Communication. 

4. Industrial technology education focuses on the technology of industry. 
5. Technology education focuses on all of the technologies used by human kind. 
 

4.  Mission and Goals of Technology Education 
 

Since industry and technology are distinctive characteristics of American culture, 
and since one of the key purposes of education is to transmit the culture to future 
generations, it follows that it is necessary for the schools to provide youth with an insight 
into, an understanding of, and selected capabilities with, the technological nature of this 
society.  Industry and technology spring from the human ability to reason, solve 
problems, create, construct, and use materials, tools, machines and processes 
imaginatively.  Because these abilities are an integral part of our technological culture 
they should be developed in all students—regardless of their gender, background, 
educational goals or occupational aspirations. 

The overarching mission of TE as a school program is to develop the human 
potential of all students for responsible work, citizenship and leisure roles in a 
technological society.  To accomplish this, programs must address each of its three 
primary missions, namely to: 

1. Develop each person’s ability to comprehend and apply the concepts of 
technological systems. 
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2. Develop each person’s values and attitudes related to the appropriate use of 
technology—its tools, machines, materials, processes, and products. 

3. Develop each person’s ability to use materials, technological processes and 
hardware to achieve constructive work skills and enhance occupational 
opportunity. 
TE addresses these three primary missions by purposefully working toward an 

important set of goals.  Simply put, this means that every student participating in any 
technology education program should experience a systematically designed program of 
instruction and activity that accomplishes each of the 14 goals presented in Figure 1-1. 

TE also operates within the context established by the national Standards for 
Technological Literacy: Content for the Study of Technology and the Missouri ShowMe 
Standards.  TE is particularly capable of addressing the ShowMe Process Standards.  By 
articulating carefully to such goals, TE instructors can enhance the perceived value of 
their programs and they can increase the program’s contribution to youth.  The Standards 
articulation charts included in Chapter 2 facilitate this task. 
 

 
 

THIS IS THE END OF THIS PAGE
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Figure 1-1 
Missouri Technology Education Program Goals 

 
Every Student participating in technology education will experience a 
systematically designed and delivered program of instruction and activity that 
addresses two broad goals: 
I. Understand and experience technology’s creation, application, and control. 
II. Understand and develop ways of thinking about technology that consistently 

respect the environment, promote human well-being, and benefit society. 
 
Consistent with these two goals, technology education programs in Missouri 
enable students to: 
1. Understand why and how people design, engineer, and innovate to meet 

human needs and wants. 
2. Apply ways of thinking and doing essential to designing and problem solving, 

developing, making, managing, and assessing technological systems in 
various contexts. 

3. Safely use, manage, and evaluate technological systems and engineering 
processes. 

4. Relate technology with science, mathematics, and other subjects to understand 
systems in different contexts and to engineer solutions to practical problems. 

5. Communicate technology content and processes, individually as well as in 
teams. 

6. Understand the historical and future significance of engineered designs and 
impacts of technological solutions. 

7. Develop basic skills in the safe use of tools, machines and processes used by 
industry and other technologies. 

8. Foster creativity in using technology for desirable purposes by encouraging 
students to create, from materials and with technological processes and 
hardware, new and different forms which have greater or alternative value. 

9. Facilitate the discovery of individual talents, aptitudes, interests and potentials 
related to technology through laboratory activity. 

10. Encourage cooperative attitudes, constructive work habits and other traits that 
will help secure and maintain employment. 

11. Develop pride in work done well. 
12. Develop consumer skills related to the appropriate production, consumption 

and maintenance of technological goods and services. 
13. Develop an awareness of and appreciation for career paths and opportunities 

in technology and engineering, and prepare for entrance into advanced 
secondary and post-secondary career and technical programs by promoting the 
development of a basic foundation of occupational skills and interests. 

14. Develop leadership skills through student organization activity. 
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National Technology Content Standard 1 
                                        & Missouri Show-Me Standards 2 
 
1.  Introduction:  What Are Standards? 
 
     A “standard” is a description of something you want a student to learn, a well-defined 
goal.  The phrase educators like to use is something a student will “know and be able to 
do.”  Teachers should use standards to make decisions about what to teach.  Standards 
tell teachers, students, parents, and administrators what students are expected to know at 
the end of the teaching and learning process. Teachers should examine everything they do 
with this question in mind: “Is what I’m teaching part of what we have agreed we want 
students to know?” 
 
2.  Who Developed Standards? 
 
     Most curricular area professional organizations have developed national standards and 
most states have developed state standards.  The International Technology Education 
Association (ITEA) through the Technology for All Americans Project (TFAAP), has 
developed twenty standards for technological literacy.  The Missouri Department of 
Elementary and Secondary Education (MODESE) has developed the Show-Me Standard.  
Both sets of standards are extremely important for all Missouri students.   
 
3.  Technology Education 1 
 
Standards for Technological Literacy:  Content for the Study of 
Technology  
 
     The Standards were published by the International Technology Education Association 
and the Technology for All Americans Project in April 2000.  It defines what students 
should know and be able to do in order to be technologically literate and provides 
standards that prescribe what the outcomes of the study of technology in grades K – 12 
should be.  However, it does not put forth a curriculum to achieve these outcomes.  
Technology Content Standards will help ensure that all students receive an effective 
education about technology by setting forth a consistent content for the study of 
technology. 
 
 
 
1 Source: http://www.iteawww.org/TAA/HistoryofTfAAPPage.htm           ITEA Web Site 
2 Source:  http://www.dese.state.mo.us/standards/index.html  MODESE Web Site 
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Why are Technology Content Standards (TCS) Important? 
 
ITEA suggests the following reasons why TCS is important: 

 Technological literacy enables people to develop knowledge and abilities 
about human innovation in action. 

 
 Technology Content Standards establishes the requirements for technological 

literacy for all students – kindergarten through grade 12. 
 

 Technology Content Standards provides qualitative expectations of excellence 
for all students. 

  
 Effective democracy depends on all citizens participating in the decision-

making process.  Because so many decisions involve technological issues, all 
citizens need to be technologically literate. 

 
 A technologically literate population can help our nation maintain and sustain 

economic progress. 
 
The ITEA offers five guiding principles behind the Technology Content 
Standards: 
 

 They offer a common set of expectations for what students should learn in the 
study of technology. 

 
 They are developmentally appropriate for students. 

 
 They provide a basis for developing meaningful, relevant, and articulated 

curricula at local, state, and provincial levels. 
 

 They promote content connections with other fields of study in grades K – 12. 
 

 They encourage active and experiential learning. 
 
Who is a technologically literate person? 
 
     A person that understands, with increasing sophistication, what technology is, how it 
is created, how it shapes society, and in turn is shaped by society is technologically 
literate. He or she can hear a story about technology on television or read it in the 
newspaper and evaluate its information intelligently, put that information in context, and 
form an opinion based on it.  A technologically literate person is comfortable with and 
objective about the use of technology, neither scared of it nor infatuated with it. 
 
     Technological literacy is important to all students in order for them to understand why 
technology and its use is such an important force in our economy.  Anyone can benefit by 
being familiar with it.  Everyone from corporate executives to teachers to farmers to 
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homemakers will be able to perform their jobs better if they are technologically literate.  
Technological literacy benefits students who will choose technological careers, future 
engineers, aspiring architects, and students from many other fields.  They can have a head 
start on their future with an education in technology. 
 
     What is included in Technology Content Standards?  There are 20 standards that 
specify what every student should know and be able to do in order to be technologically 
literate.  The benchmarks that follow each of the broadly stated standards at each grade 
level articulate the knowledge and abilities that will enable students to meet the 
respective standards.  A copy of the Technology Content Standards can be obtained from 
the International Technology Education Association, 1914 Association Drive, Suite 201, 
Reston, Virginia, 20191-1539.  The ITEA web site, http://www.iteawww.org, also 
provides a copy of the standards on line.  The following is a list of the 20 standards 
abbreviated: 

Nature of Technology 
1. The Characteristics and Scope  of Technology 
2. The Core Concepts of Technology 
3. Relationships Among Technologies and the Connections Between 

Technology and other fields 
 

Technology and Society 
4. The Cultural, Social, Economic, and Political Effects of Technology 
5. The Effects of Technology on the Environment 
6. The Role of Society in the Development and Use of Technology 
7. The Influence of Technology on History 

 
Design 
8. The Attributes of Design 
9. Engineering Design 
10. The Role of Troubleshooting, Research and Development, Invention and 

innovation, and Experimentation in Problem Solving 
  

Abilities for a Technological World 
11. Apply Design Process 
12. Use and Maintain Technological Products and Systems 
13. Assess the Impact of Products and Systems 

 
The Design World 
14. Medical Technologies 
15. Agricultural and Related Biotechnologies 
16. Energy and Power Technologies 
17. Information and Communication 
18. Transportation Technologies 
19. Manufacturing Technologies 
20. Construction Technologies 
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4.  Missouri Show-Me Standards 1 
 
     All Missourians are eager to ensure that graduates of Missouri’s public schools have 
the knowledge, skills and competencies essential to leading productive, fulfilling and 
successful lives as they continue their education, enter the workforce and assume their 
civic responsibilities.  Schools need to establish high expectations that will challenge all 
students to reach their maximum potential.  To that end, the Outstanding Schools Act of 
1993 called together master teachers, parents and policy-makers from around the state to 
create Missouri academic standards.  These standards are the work of that group. 
 
     The academic standards incorporate and strongly promote the understanding that 
active, hands-on learning will benefit students of all ages.  By integrating and applying 
basic knowledge and skills in practical and challenging ways across all disciplines, 
students experience learning that is more engaging and motivating.  Such learning stays 
in the mind long after the tests are over and acts as a springboard to success beyond the 
classroom. 
 
     These standards for students are not a curriculum.  Rather, the standards serve as a 
blueprint from which local school districts may write challenging curriculum to help all  
students achieve their maximum potential.  Missouri law assures local control of 
education.  Each school district will determine how its curriculum will be structured and 
the best methods to implement that curriculum in the classroom. 
 
     Missouri students must build a solid foundation of factual knowledge and basic skills 
in the traditional content areas.  The statements listed in the Show – Me Standards 
represent such a foundation in reading, writing, mathematics, world and American 
history, forms of government, geography, science, health/physical education and the fine 
arts.  This foundation of knowledge and skills are also incorporated into courses in 
vocational education and practical arts such as Technology Education.  Students should 
acquire this knowledge base at various courses of study.  Each grade level and each 
course sequence should build on the knowledge base that students have previously 
acquired. 
 
     There are two parts to the Show – Me Standards, Knowledge Standards and 
Performance Standards.  Knowledge Standards cover the academic areas of 
Communication Arts, Mathematics, Science, Social Studies, Fine Arts, and Health & 
Physical Education.  Performance Standards cover four goals:  Goal 1.   Students in 
Missouri public schools will acquire the knowledge and skills to gather, analyze and 
apply information and ideas; Goal 2.  Students in Missouri public schools will acquire the 
knowledge and skills to communicate effectively within and beyond the classroom; Goal 
3.  Students in Missouri public schools will acquire the knowledge and skills to recognize 
and solve problems; Goal 4.  Students in Missouri public schools will acquire the 
knowledge and skills to make decisions and act as responsible members of society.  The 
entire “Place Mat” for the Missouri Show – Me Standards can be found at the web site: 
http://www.dese.state.mo.us/standards/index.html 
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5.  Crosswalk Between the Missouri Show – Me Standards and The 
Technology Content Standards 
 
     Technology education teachers have the same professional responsibility to implement 
and hold their students accountable for the Missouri Show – Me Standards as does all 
other academic teachers.  In addition, technology education teachers have the 
professional responsibility to implements and hold their students accountable for the 
national Standards for Technological Literacy:  Content for the Study of Technology.  
There need not be a conflict between the two sets of standards.  As pointed out in the 
narrative of the Missouri Show – Me Standards document, the practical arts domain is a 
part of and has a responsibility for the delivery of the Show – Me Standards. 
 
     The tables demonstrate the crossover from each standard and may be linked by 
clicking here:  Crosswalks.  When the technology education teacher develops their 
“standards-based” curriculum, both the Show – Me Standards and the Technology 
Content Standards must be considered simultaneously. The most obvious and the easiest 
crossover is in the Performance Goal.  
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Executive Summary 
 
The revised Missouri Technology Education Scope & Sequence is a living document 
responding to current and future needs of Missouri’s students, communities, and 
economies.  This revised edition has added two optional programs in order to broaden 
the opportunities and choices students have in preparing for their future studies and/or 
future careers.  The Industrial Technology program has been retained in full and remains 
a viable program option for the Local Education Agency (LEA). 
 
The Exploring Technology Careers program will provide opportunities for students to 
have hands-on experiences in contextual learning while emphasizing academic rigor.  A 
major problem recognized by many educators and parents is that students often finish 
high school without a sound understanding of what they want to do or should do with 
their lives.  Exploring Technology Careers has the potential of helping students 
intelligently focus on career clusters that complement their individual strengths and 
interests.  In addition, upon completion of the program, students will have developed 
academic and hands-on skills helping them to be prepared for post-secondary education 
in a field of their interest and choice. 
 
The Project Lead the Way© (PLTW©) program option will provide students with 
intensive high academic and practical application learning opportunities preparing them 
for post-secondary two or four year engineering or engineering technology programs.  
PLTW© begins at the middle school level with an introduction to inventing and 
innovation and ends with a capstone course allowing students to demonstrate what they 
know and are able do to design solutions to real problems. 
 
Exploring Technology Careers and PLTW© programs have the endorsement of the 
Division of Career Education (formally, the Division of Vocational & Adult Education), 
Missouri Department of Elementary & Secondary Education, as viable options within the 
Technology Education field of study.  The PLTW© program will be eligible for Career 
Education Program approval in the 2004-05 academic year while the Exploring 
Technology Careers program will be considered for program approval in 2005-06.  This 
approval will allow the LEA to count these courses as vocational credit courses. 
 
The included course descriptions and course outlines provide suggested content based on 
the national Standards for Technological Literacy and the Missouri Show-Me Standards.  
Technology education teachers are encouraged to develop their courses based on the 
suggested content and standards, but it is up to the individual professional teacher to 
decide the best method of delivery. 
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  Missouri Technology Education Scope & Sequence   
 
 
Rationale for Technology Education in Missouri 
 
1.  Introduction 
 
Technology has been going on since humans first formed a blade from a piece of flint, 
harnessed fire, or dragged a sharp stick across the ground to create a furrow for planting 
seeds, but today it exists to a degree unprecedented in history. Planes, trains, and 
automobiles carry people and cargo from place to place at high speeds. Telephones, 
televisions, and computer networks help people communicate with others across the street 
or around the world.  Medical technologies, from Magnetic Resonance Imaging (MRI) to 
vaccines, help people to live longer, healthier lives.  Furthermore, technology is evolving 
at an extraordinary rate, with new technologies being created and existing technologies 
being improved and extended. 

 
Humans have been called the animals that make things (as well as design things), and at 
no time in history has that been as apparent as the present.  The U.S. Patent Office reports 
that since its beginning in 1792, about 70% of all U.S. patents ever issued have been 
since 1935.  More than a third of all patents have been issued in the past twenty years.   
 
Today every human activity is dependent upon various tools, machines, and systems, 
from growing food and providing shelter to communication, healthcare, and 
entertainment.  Some machines, like the tractor, speed up and make more efficient 
activities that humans have done for hundreds or thousands of years.  Others, such as the 
airplane or the Internet, make possible things that humans have never been able to do 
before.  This collection of devices, capabilities, and the knowledge that accompanies 
them is called technology (Dyrenfurth & Kozak, 1991).  

 
We are a nation increasingly dependent on technology.  Yet, in spite of this dependence, 
U.S. society is largely ignorant of the history and fundamental nature of the technology 
that sustains it.   The result is a public that is disengaged from the decisions that are 
helping shape its technological future.  In a country founded on democratic principles, 
this is a dangerous situation.  In an August 2003 National Science Foundation funded 
report from the National Science Board (NSF), it is clearly stated:  

 
Science and technology have been and will continue to be engines of US 
economic growth and national security. Excellence in discovery and innovation  
in science and engineering derive from an ample and well-educated workforce – 
skilled practitioners with two- and four-year degrees and beyond, researchers and 
educators with advanced degrees, and pre-college teachers of mathematics and 
science [and technology] (NSF, 2003, p. 1). 
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The U.S. Commission on National Security/21st Century (2001) also spelled out clearly 
the importance of technology: 

 
The scale and nature of the ongoing revolution in science and technology, and 
what this implies for the quality of human capital in the 21st century, pose critical 
national security challenges for the United States.  Second only to a weapon of 
mass destruction detonating in an American city, we can think of nothing more 
dangerous than a failure to manage properly science, technology, and education 
for the common good over the next quarter century (NSF, 2003, p. 1). 

      
With the growing importance of technology to our society, it is vital that students receive 
an education that emphasizes technological literacy. (ITEA, 2000) This document, 
together with the national Standards for Technological Literacy: Content for the Study of 
Technology, present a vision of what students should know and be able to do in order to 
be technologically literate, and what school programs should look like to achieve that 
vision.  Yet, the study of technology cannot and does not exist in a vacuum isolated from 
other academic and career subjects.  The delivery of technology education must share in 
this responsibility and be a contributing member of the school instructional team to 
enhance core academic knowledge and skills, especially mathematics and science. 
 
2.  Definitions and Terms  
 
Career Exploration:  The process of examining and experiencing, through classroom 
and hands-on laboratory activities, various career opportunities.  This process includes 
self discovery of interest, talents, and capabilities as well as acquiring basic knowledge 
and skills required for advanced studies and training in career paths of interest. 
 
Design:  Technological Design, according to the Standards for Technological Literacy, 
Content for the Study of Technology (STL), is a distinctive process which has a number of 
defining characteristics.  Design is a process which has a defined purpose with 
identifiable requirements (constraints) and follows a systematic approach allowing for 
iteration.  The design process encourages human creativity utilizing intuition, feelings, 
and impressions leading to the designer’s “best possible solution.”  
 
Engineering:  Engineering is the art of applying scientific and mathematical principles, 
experience, judgment, and common sense to make things that benefit people.  
Engineering is the process of producing a technical product or system to meet a specific 
need.  In other words, engineering is a process used for solving problems relevant to our 
lives. 
 
Engineering Technology:  Engineering technology is the profession in which knowledge 
of mathematics and natural sciences are used to create and enhance technologies that 
benefit humanity.  Engineering technologists and technicians deal with application, 
manufacturing, implementation, engineering operation, sales, and production as opposed 
to the conceptual design and research functions performed by many engineers.  
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Missouri Career Paths:  These clusters of occupations that require different levels of 
education and training.  People working in a career path share interests, abilities, and 
talents.  Career Paths help students identify a career focus without being locked into a 
specific occupation.  With career paths, students are able to begin preparing for a career, 
but still have the flexibility needed in today’s constantly shifting work world.  Missouri 
has identified six Career Paths that are broad in nature.  The Career Paths that 
Technology Education pays close attention to are shown in bold font.  The States’ Career 
Clusters that match with the Missouri Career Paths follow each cluster (see Table 1). 

 
Table 1 

States’ Career Clusters & Missouri Career Paths Comparison 
 

Missouri Career Paths States’ Career Clusters 

Arts and Communication 
Arts, A/V Technology & Communications; 
Architecture and 
Construction 

Business, Management & Technology Science, Technology, Engineering & 
Mathematics 

Industrial & Engineering Technology 

Science, Technology, Engineering & 
Mathematics; Transportation, Distribution 
& Logistics; Manufacturing; and 
Architecture & Construction 

Natural Resources/Agriculture Agriculture, Food & Natural Resources 

Health Services Health Science 

Human Services Human Services 
 
Professional Teacher/Educator:  In the broadest sense, a professional educator is a 
teacher that never stops learning nor wants to stop learning.  The professional educator 
continues to look for ways to improve instruction, knowledge, and collegiality with other 
professional educators.  Professional growth begins the first day of their career and never 
ends (The Master Teacher, vol. 25, no. 34). Ultimately, this process of growth has only 
one goal, to serve the needs of their students today, tomorrow, and in the future.  To the 
professional educator, successfully serving students requires a clear understanding of 
their needs.  When a student walks into a technology teacher’s classroom/lab, the student 
does not leave their academic or emotional needs outside.  They step into the lab as a 
whole person with all of their emotional and academic needs attached.   The professional 
educator has a clear understanding of not only the content of their course or program but 
that of other academic programs in the school building and the school district.  
Professional educators will be familiar with the entire K-12 curriculum, which better 
positions them to plan for their own programs and meet the needs of the whole student.  
Educators will be prepared to address core content as well as their own content found in 
their technology program.  In addition, collegially, “…when teachers begin to show a 
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professional interest in and awareness of what colleagues are doing in their classrooms 
and schools, new staff relationships emerge.” (The Master Teacher, vol. 21, no. 22)  
These new relationships will only help increase the capabilities of the professional 
educator who in turn helps students achieve academically. 
States’ Career Clusters:  “A Career Cluster is a grouping of occupations and broad 
industries based on commonalities.  Career clusters provide an organizing tool for 
schools, small learning communities, academies and magnet schools.   Career clusters 
identify Pathways from secondary school to two- and four-year colleges, graduate school, 
and the workplace, so students can learn in school and what they can do in the future.  
This connection to future goals motivates students to work harder and enroll in more 
rigorous courses.  Career clusters provide students with relevant contexts for learning” 
(National Association of State Directors of Career Technical Education Consortium, 
2002).   States’ Career Clusters, as identified by the National Association of State 
Directors of Career Technical Education Consortium (http://www.careerclusters.org), are 
organized into sixteen groups.  The career clusters Technology Education is most 
concerned with are shown in bold type (see Table 2). 

 

Table 2 
States’ Career Clusters 

 

Agriculture, Food, & Natural Resources Health Science 

Architecture & Construction Human Services 

Arts, A/V Technology & 
Communications 

Information Technology 

Business, Management & Administration Law, Public Safety & Security 

Education & Training Manufacturing 

Finance Marketing, Sales & Service 

Government & Public Administration Science, Technology, Engineering & 
Mathematics 

Hospitality & Tourism Transportation, Distribution & Logistic 

Technology:  Broadly speaking, technology is how people modify the natural world to 
suit their own purposes.  From the Greek word techne, meaning art or artifice or craft, 
technology literally means the act of making or crafting, but more generally it refers to 
the diverse collection of processes and knowledge that people use to extend human 
abilities and to satisfy human needs and wants through a process of design (ITEA, 2000, 
p. 2). 
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Technology Education (TE): The school subject that teaches about the processes used to 
design, create, and maintain the human-made world through the integration of technical, 
mathematical, and scientific knowledge and skills. (Technological studies, design and 
innovation and pre-engineering are other terms used to describe this subject area).  
 
Technological Literacy: The ability to use, manage, assess, and understand technology. 
A technologically literate person understands (in increasingly sophisticated ways that 
evolve over time) what technology is, how it is created, and how it shapes society, and in 
turn is shaped by society.  He or she would be able to hear a story about technology on 
television or read it in the newspaper and evaluate the information in the story 
intelligently, put that information in context, and form an opinion based on that 
information. A technologically literate person would be comfortable with and objective 
about technology neither scared of it nor infatuated with it (ITEA, 2000, p. 9). 
 
Technology is the modification of the natural environment in order to satisfy perceived 
human needs and wants (ITEA, 2000, p. 9).  A great benefit when learning about 
technology is the opportunity one has to do technology (ITEA, 2000, p. 2).  A very strong 
implication in this definition of technology is that technology must involve design. The 
process of design is central to the practice of engineering and a key element in 
technology education. If one is good at design, it follows that one will have a tacit 
knowledge of materials, artifacts, and systems as they relate to each another (Technically 
Speaking, p.58). In learning to do design, students will master a set of abilities that will 
serve them well throughout their lives (ITEA, 2000, p. 2).  However, design is often 
defined or viewed in various ways. It often means different things to different people. 
Therefore it is important to establish a common definition for design as it is addressed in 
this document. This will allow common ground and common understanding for the 
importance of design in education and more importantly, technology education.   
 
3.  Philosophy of Technology Education 
 
Our world will be very different 10 or 20 years from now.  We have no choice about that.  
We do, however, have a choice whether we march into that world with our eyes open, 
deciding for ourselves how we want it to be, or whether we let it push us along, ignorant 
and helpless to understand where we’re going or why.  A technological literate society 
will make the difference (ITEA, 2000, p. 10).  The achievement of a technologically 
literate society is a societal goal that is supported by K-12 technology education 
programs. 

 
Missouri’s technology education profession affirms that its programs should teach about 
technology and use technology in a way that serves as a vehicle to build understanding, 
skills, and attitudes that can be applied to society in general, i.e., technological literacy, 
regardless of students’ career aspirations.  Furthermore because all people are affected by 
technology, and technology has an increasing presence in our lives, students from 
kindergarten to twelfth grade should be involved with learning about and learning to use 
technology.  Learning should extend not only to enhancing human capability but to using 
technology to design the build environment (sometimes referred to as engineering 
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design).  It is therefore recommended that a K-12 technology literacy program be in place 
in the state of Missouri to insure high school graduates are technologically literate. 
 
A.  Technology and Impacts on Daily Life as a Force Has Affected Most 
      Aspects of Our Lives 
 
Business and industry have been required to grapple with technology engendered issues 
such as design/engineering, productivity, technological capability and global 
competitiveness.  Workers have been challenged to retrain and develop currently 
marketable skills—in cognitive, affective and psychomotor domains—in order to 
maintain their ability to support themselves and contribute to our free-enterprise 
economy.  And with technology’s advances, Americans find these skills to be constantly 
changing.  
 
Legislators have also been pressed to understand technology and its effects as they work 
to frame policies for the public good. With the rampant escalation of both the amount and 
complexity of technology, it is increasingly difficult for people to exercise appropriate 
citizenship functions, particularly given the curtain of confusion raised by technology and 
its media offspring. 

 
Consequently, citizens have often found themselves bewildered by increasingly complex 
consumer decisions.  Frequently they face decisions involving trade-offs between 
immediate gains and negative consequences, e.g. the effects of toxic wastes.  Similarly, 
recreational environments and activities have increasing technological components, as do 
personal and societal learning activities. 

 
Technology’s pervasive influence has permeated even our homes.  Our lifestyle is timed, 
microwaved, accelerated, recorded, computerized and confounded.  A greater proportion 
of people are working, families are resorting to schedules to program their contact, and 
others are unemployed due to technological advances.  Outside knowledge is pouring into 
the home via cable television and other media.  Not infrequently the tensions from 
external aspects of life, many of which are technologically induced, do come home in the 
form of stress. 

 
Even in social service arenas such as the health sciences, technological capabilities have 
caused us to ponder when enough is enough.  We ask, for example, to what end do we 
operate life support systems in situations currently deemed hopeless? 
 
B.  Technology and Social Context 
 
Contemporary and future society is clearly different from what America experienced 
during its first industrial revolution. To be sure, some elements of the industrial 
revolution remain, but many more have changed. Technology as a force has affected 
most aspects of our life, and thus technology seems to be the single most distinctive 
characteristic that sets today and the future apart from our past. 
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Evidence of this is seen in the literature.  For example, there are frequent references to the 
post-industrial society, from the demise/reduction of smoke stack industries and to the 
information society.  Furthermore, we have seen tangible evidence of such shifts in our 
automotive, steel, petroleum and electronics industries. 
 
C.  Technology and Industry 
 
But what is technology? Simply stated, it is human kind’s use of tools, machines, 
materials, processes, energy, and knowledge (mathematical, scientific and technical) to 
satisfy its wants and needs.  As such, it is not the search for an explanation of why things 
work - that is science. 

 
Technology is knowing “how” to design, construct or build something with tools, 
machines, material processes and energy - and then it necessarily involves being able to 
do.  Knowledge alone is not sufficient.  Rather, technology is a combination of 
knowledge, skills and attitude that is always more powerful than any single component.  
It takes all of the preceding.  Leave off one and the process is incomplete.  Operating a 
machine is not technology in of it self. 
 
Industry is one of human kind’s basic institutions.  As such, it parallels that of 
government, religion, and education.  It is that institution that supplies our civilization 
with goods and services to fill our wants and needs.  It does so by using technology.  The 
technology used by industry is typically referred to as industrial technology.  
 
D.  Implications for Education 
 
Given the pervasive nature of technology, the technology education profession raises the 
question:  “Where do people develop the understanding, skills and attitudes to deal with 
forces such as technology?”  Clearly our society uses formal schooling as a principal 
method to this end—at least for youth, and in increasing numbers, for adults. It follows 
then that one must ask, “What are the schools doing to help youth and adults address 
technology’s challenges?”  What systematic efforts are in place to develop 
technologically appropriate understanding, skills, and attitudes in elementary, secondary, 
post-secondary, adult and continuing education? 
 
A technological program with a well developed standards-based scope and sequence is 
certainly the place to begin.  Technology teachers have a bright future in the state of 
Missouri. 
 
E.  Technology Education’s Relationship to Career and General Education 
 
Given these contexts, it is clear that technology education (TE) must be an essential 
component of both general education, and career education (formally referred to as 
vocational education).  Only in this way can technology education serve as: 
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• the component of general education that develops generalizable understandings, 
capabilities, values and attitudes related to technology in all youth. 

• a reinforcement of core academic knowledge and skills through practical 
application in technology related activities. 

• a component of specialized education that contributes to meaningful occupational 
choice and/or preparation in a technological society. 
 

Because of these dimensions and TE’s approach, it has an essential role in helping build 
the base that leads to successful transition plans such as Tech-Prep and/or 2+2 or 2+2+2 
programs.  Professional leaders need to be alert to opportunities that further the 
program’s contributions to Missouri’s youth as enabled by the Carl D. Perkins Vocational 
and Applied Technology Education Act.  
 
4.  Content of Technology Education 
 
Just as technology spans across all aspects of human activity, technology education draws 
its content from the entire range of technological endeavors, not just industry.  Content is 
also selected by identifying the competencies individuals need to effectively use the 
products of a technological society. 
 
Given the preceding philosophy and foundation, it is clear that the educational program 
known as technology education derives its content, i.e. the subject matter it teaches, from 
technology, and not just industry.  Technology Education is therefore considered to be a 
body of knowledge or a discipline.  

 
Industrial technology is a subset of technology and many of its aspects can be generalized 
to technology.  To clarify: 
 

• Technology consists of all human productive endeavors including agriculture, 
bio- and medical technologies and engineering technologies. 

• Industrial technology is the technology that is used by industry.  As such, 
industrial technology coexists with agricultural and other technologies. 

• Industrial technology consists of three technology system clusters: Materials & 
Processing, Energy & Power, and Communication. 

• Industrial technology education focuses on learning the technologies of industry. 
• Technology education focuses on all of the technologies used by human kind. 

 
5.  Mission and Goals of Technology Education 
 
Since industry and technology are distinctive characteristics of American culture, and 
since one of the key purposes of education is to transmit the culture to future generations, 
it follows that it is necessary for the schools to provide youth with an insight into, an 
understanding of, and selected capabilities with the technological nature of this society.  
Industry and technology spring from the human ability to reason, solve problems, 
create/design/engineer, construct, and use materials, tools, machines and processes 
imaginatively.  Because these abilities are an integral part of our technological culture 
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they should be developed in all students—regardless of their gender, background, 
educational goals or occupational aspirations. 

 
The overarching mission of Technology Education as a school program is to develop the 
human potential of all students for responsible work, citizenship and leisure roles in a 
technological society.  To accomplish this, programs must address each of its four 
primary missions, namely to: 

 
• Develop each person’s ability to comprehend and apply the concepts of 

technological systems through the design/engineering process which includes the 
integration and application of mathematical and scientific knowledge. 

• Develop each person’s values and attitudes related to the appropriate use of 
technology—its tools, machines, materials, processes, and products. 

• Develop each person’s ability to use materials, technological processes and 
hardware to achieve constructive work skills and enhance occupational 
opportunity. 

• Develop an awareness of career options and the required technical and academic 
education for technologically related career clusters and career paths. 

 
Technology Education addresses these four primary missions by purposefully working 
toward an important set of goals.  Simply put, this means that every student participating 
in any technology education program should experience a systematically designed 
program of instruction and activity that accomplishes each of the 15 goals presented in 
Table 3. 

 
Technology Education also operates within the context established by the Standards for 
Technological Literacy: Content for the Study of Technology (STL) and the Missouri 
Show-Me Standards.  Technology Education is particularly capable of addressing the 
Show-Me Process Standards.  By articulating carefully to such goals, Technology 
Education instructors can enhance the perceived value of their programs and they can 
increase the program’s contribution to youth.  
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Table 3 

Missouri Technology Education Program Goals 
          [as adapted from Missouri Technology Education Guide (2001)] 

 
Every Student participating in technology education will experience a 
systematically designed and delivered program of instruction and activity that 
addresses two broad goals: 
 I. Understand and experience technology’s creation, application, and control. 
II. Understand and develop ways of thinking about technology that consistently 

respect the environment, promote human well-being, and benefit society. 
 
Consistent with these two goals, technology education programs in Missouri 
enable students to: 
1. Understand why and how people design, engineer, and innovate to meet 

human needs and wants. 
2. Apply ways of thinking and doing essential to designing and problem solving, 

developing, making, managing, and assessing technological systems in 
various contexts. 

3. Safely use, manage, and evaluate technological systems and engineering 
processes. 

4. Relate technology with science, mathematics, and other subjects to understand 
systems in different contexts and to engineer solutions to practical problems. 

5. Communicate technology content and processes, individually as well as in 
teams. 

6. Understand the historical and future significance of engineered designs and 
impacts of technological solutions. 

7. Develop basic skills in the safe use of tools, machines and processes used by 
industry and other technological areas. 

8. Foster creativity in designing and using technology for desirable purposes by 
encouraging students to create, from materials and with technological 
processes and hardware, new and different forms which have greater or 
alternative value. 

9. Facilitate the discovery of individual talents, aptitudes, interests and potentials 
related to technology through laboratory activity. 

10. Encourage cooperative attitudes, constructive work habits and other traits that 
will help secure and maintain employment. 

11. Develop pride in work done well. 
12. Develop consumer skills related to the appropriate production, consumption 

and maintenance of technological goods and services. 
13. Develop an awareness of and appreciation for career clusters and career 

pathways and opportunities in technology and engineering. 
14. Prepare for entrance into advanced secondary and post-secondary career and 

technical programs by promoting the development of a basic foundation of 
career skills and interests. 

15. Develop leadership skills through student organization activities. 
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6.  Scope & Sequence 
 
As the Standards for Technological Literacy, Content for the Study of Technology© 
(STL©) emerged on the national scene; the study of technology became clear and focused.  
The Standards unmistakably point to what students should know and be able to do to 
become technologically literate.  Concurrently an underlying precept of technology 
education is that of providing career exploration to students. And, in addition to the STL© 
and career exploration, technology educators have the responsibility to reinforce the 
Missouri Show-Me Standards in the context of students studying technology.  Tables 4 
(page 13), 5 (page 14), and 6 (page 15) indicate standards that were used to help develop 
the courses found in this chapter, Missouri Technology Education Scope & Sequence 
with the exception of Project Lead the Way© courses which have the Standards 
embedded in the curriculum and will be available from PLTW©.  The process of course 
development using standards is referred to as “Standards – Based” curriculum 
development.  Matching standards to existing curriculum is referred to as “Standards – 
Related.”  It is important for teachers to review these tables to comprehend the 
foundation of what students should know and be able to do.  Teachers may find it 
necessary and helpful to review these standards from time to time to assure their program 
is remaining standards focused. 
 
The Missouri Technology Education Scope & Sequence was developed to incorporate the 
previously mentioned standards and goals.  To facilitate this, the Scope & Sequence 
provides three program options to accomplish the Technology Education mission:  1. Pre-
Engineering (Project Lead the Way ©), 2.  Exploring Careers through Technology 
Education, and 3. Industrial Technology (see Chart 1, page 12). 
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Chart 1  Chart 1  
Missouri Technology Education Scope & Sequence Missouri Technology Education Scope & Sequence 
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Table 4 
Recommended Standards for Technological Literacy©* 
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Standard   1 X    X    
Standard   2 X    X    
Standard   3 X    X    
Standard   4 X X   X    
Standard   5     X    
Standard   6 X    X    
Standard   7 X  X X  X X X 
Standard   8 X  X X X X X X 
Standard   9 X X X X X X X X 
Standard 10 X X   X    
Standard 11 X X X X X X X X 
Standard 12 X X X X  X X X 
Standard 13 X X       
Standard 14 X    X    
Standard 15 X    X    
Standard 16  X X  X    
Standard 17 X X  X  X   
Standard 18 X X      X 
Standard 19  X     X  
Standard 20 X X X  X    

 
*Standards for Technological Literacy: Content for the Study of Technology, International Technology 

Education Association© 2000, Reston, Virginia
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Table 5 
Recommended Missouri Show-Me Performance Standards 
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Goal     1.1 X X X X X X X X
Goal     1.2 X X X X X X X X
Goal     1.3    
Goal     1.4 X X X X X X X X
Goal     1.5 X X X X X X X X
Goal     1.6    
Goal     1.7 X  X  
Goal     1.8 X X X X X X X X
Goal     1.9    
Goal   1.10 X X X X X X X X
Goal     2.1 X X X X X X X X
Goal     2.2 X  X  
Goal     2.3 X  X  
Goal     2.4    
Goal     2.5 X X X X X X X X
Goal     2.6  X X X X X X X
Goal     2.7 X X X X X X X X
Goal     3.1 X X X X X X X X
Goal     3.2 X  X  
Goal     3.3 X  X  
Goal     3.4 X  X  
Goal     3.5 X  X  
Goal     3.6 X  X  
Goal     3.7 X  X  
Goal     3.8 X  X  
Goal     4.1 X  X  
Goal     4.2    
Goal     4.3 X  X  
Goal     4.4 X X X X X X X X
Goal     4.5 X X X X X X X X
Goal     4.6 X X X X X X X X
Goal     4.7 X X X X X X X X
Goal     4.8  X X X X X X X
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Table 6 
Recommended Missouri Show-Me Knowledge Standards 
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Science    S1         
Science    S2 X    X  X X 
Science    S3         
Science    S4         
Science    S5         
Science    S6 X    X  X X 
Science    S7 X    X   X 
Science    S8 X X X X X X X X 
Math         M1 X X X X X X X X 
Math         M2 X X X X X X X X 
Math         M3     X    
Math         M4 X    X    
Math         M5         
Math         M6 X    X    
Health/PE H1         
Health/PE H2         
Health/PE H3         
Health/PE H4         
Health/PE H5         
Health/PE H6 X X X X X X X X 
Health/PE H7 X X X X X X X X 
Fine Arts FA1 X  X X     
Fine Arts FA2 X  X X X    
Fine Arts FA3         
Fine Arts FA4 X  X X X    
Fine Arts FA5 X  X      
Comm     CA1 X X X X X X X X 
Comm     CA2         
Comm     CA3 X X X X X X X X 
Comm     CA4 X X X X X X X X 
Comm     CA5 X X X X X X X X 
Comm     CA6 X X X X X X X X 
Comm     CA7         
Social S  SS1         
Social S  SS2         
Social S  SS3         
Social S  SS4         
Social S  SS5        X 
Social S  SS6         
Social S  SS7         
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A.  Pre-Engineering Program 
The Pre-Engineering program is a four year sequence of courses which, when combined 
with traditional mathematics and science courses, introduces students to the scope, rigor 
and discipline of engineering prior to entering college.  Students successfully completing 
the program will be prepared to enter a postsecondary engineering or engineering 
technology program.  However, those not intending to pursue further formal education 
will benefit greatly from the knowledge and logical thought processes that result from 
taking some or all of the courses provided in the curriculum.  Students who complete the 
entire program have the opportunity to earn college credit.  The curriculum for this option 
is provided by Project Lead the Way© (PLTW©) and should be coordinated through the 
Missouri PLTW© State Leader.  PLTW© is a copyright protected program that can only be 
used by contractual agreement between the local educational authority and PLTW©.  The 
Pre-Engineering program is eligible for Career Education program approval.  Course 
sequence follows the PLTW© format:  Principles of Engineering, Introduction to 
Engineering Design, Computer Integrated Manufacturing, Digital Electronics, and a 
capstone course, Engineering Design and Development.  PLTW also offers a middle 
school course called Gateway to Technology.   

 

Pre-Engineering Program 
Gateway to Technology  

Project Lead the Way ©, Troy, NY 
Course Description & Outline 

Gateway to Technology© (Middle School) - the purpose of this course is to expose 
students to a broad overview of the field of technology and its related processes. Because 
engineers use mathematics, science, and technology to solve problems, the course has 
been designed to be "activity oriented." 
 
It incorporates four units, each designed to be taught in a period of ten weeks.  Each unit 
is an independent unit, developed specifically for the student's age and comprehension 
level.  It is recommended that they be taught in the order shown in the outline below:  
 
Unit 1 Design and Modeling 

Section 1.1 Introduction to Technology 
1.1.1 Definition of Technology 
1.1.2 Process of Change 

1.1.2.1 Timeline 
1.1.2.2 Invention/Innovation/Evolution 

1.1.3 Impacts on Society 
1.1.3.1 Positive and Negative Effects 
1.1.3.2 Ethical Considerations 

1.1.4 People in Technology 
1.1.5 Resources of Technology 

Section 1.2. The Design Process 
1.2.1 Design Brief 
1.2.2 Elements of Design 

Section 1.3 Sketching 
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1.3.1 Definition and purpose 
1.3.2 Types of Sketches 

1.3.2.1 Thumbnails 
1.3.2.2 2 D Drawings 
1.3.2.3 3 D Drawings 

1.3.3 Methods of Sketching 
1.3.3.1 Tools and Techniques 
1.3.3.2 Additive 
1.3.3.3 Subtractive 

Section 1.4 Descriptive Geometry 
1.4.1 Coordinate Systems 

1.4.1.1 Absolute 
1.4.1.2 Relative 
1.4.1.3 Polar 

1.4.2 Basic Geometric Shapes 
1.4.3 Geometric Relationships 
1.4.4 Basic Solids 

Section 1.5 Measurement 
1.5.1 History and Purpose 
1.5.2 Units 

1.5.2.1 English 
1.5.2.2 Metric 

1.5.3 Instruments 
1.5.3.1 Rulers 
1.5.3.2 Calipers 
1.5.3.3 Protractors 

Section 1.6 Computer Modeling 
1.6.1 History and Purpose 
1.6.2 Production of Models 
1.6.3 Editing of Models 
1.6.4 Documentation of Models 

1.6.4.1 Types of Drawings 
1.6.4.1.1 Orthographic 
1.6.4.1.2 Pictorial 

1.6.4.2 Annotation 
1.6.4.2.1 Dimensions 
1.6.4.2.2 Notes 

Section 1.7 Model Fabrication 
1.7.1 Model Materials 
1.7.2 Types of Prototypes 

1.7.2.1 Hand Built 
1.7.2.2 CNC 
1.7.2.3 Rapid Prototyping 

Unit 2 The Magic of Electrons 
Section 2.1 Science of Electricity 

2.1.1 Matter 
2.1.1.1 Atoms 
2.1.1.2 Periodic Tables of Elements 
2.1.1.3 Sub-atomic particles 
2.1.1.3.1 Protons 
2.1.1.3.2 Neutrons 
2.1.1.3.3 Electrons 

2.1.2 Conductors, Insulators and Semiconductors 
2.1.3 Parts of the Atom 
2.1.4 How Electrons Flow 
2.1.5 Insulator, Conductors, Semiconductors 
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Section 2.2 Electromotive Force 
2.2.1 Sources 

2.2.1.1 Mechanical 
2.2.1.2 Chemical 
2.2.1.3 Light 
2.2.1.4 Heat 

2.2.2 Future Sources 
2.2.2.1 Fuel Cells 

Section 2.3 Circuits Design 
2.3.1 Types of Circuits 

2.3.1.1 Series 
2.3.1.2 Parallel 
2.3.1.3 Combination, Series/ Parallel 

2.3.2 Schematics 
2.3.2.1 Symbols 
2.3.2.2 Diagrams 

2.3.3 Ohm’s Law 
2.3.3.1 Voltage 
2.3.3.2 Current 
2.3.3.3 Resistance 

2.3.4 Electronic Devices 
2.3.4.1 Resistor 
2.3.4.2 Capacitor 
2.3.4.3 Diode, Light Emitting Diode 
2.3.4.4 Transistor 
2.3.4.5 Integrated Circuit 

Section 2.4 Sensing 
2.4.1 Sensors/Transducers 

2.4.1.1 Motion 
2.4.1.2 Force 
2.4.1.3 Light 
2.4.1.4 Temperature 
2.4.1.5 Sound 

2.4.2 Analog/Circuits 
2.4.2.1 Amplification 
2.4.2.2 Comparison 

2.4.3 Digital/Circuits 
2.4.3.1 Binary Number System 

2.4.3.1.1 Bits & Bytes 
2.4.3.1.2 ASCII Code 
2.4.3.1.3 Transistors as Switches 

2.4.3.2 Gates 
2.4.3.2.1 Inverter 
2.4.3.2.2 AND 
2.4.3.2.3 OR 
2.4.3.2.4 XOR 

Section 2.5 Social Implications of Electronics 
2.5.1 Career Investigations 
2.5.2 Education Paths to Electronic Careers 

Unit 3 The Science of Technology 
Section 3.1 The Mechanics of Movement 

3.1.1 Simple Machines 
3.1.1.1 Forces 
3.1.1.1.1 Gravity 
3.1.1.1.2 Weight 
3.1.1.1.3 Inertia 
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3.1.1.1.4 Friction 
3.1.1.1.5 Torque 
3.1.1.2 Motion 

3.1.1.2.1 Lineal 
3.1.1.2.2 Rotary 
3.1.1.2.3 Oscillating 
3.1.1.2.4 Reciprocating 

3.1.1.3 Work 
3.1.1.3.1 Definition 
3.1.1.3.2 Power 
3.1.1.3.3 Efficiency 
3.1.1.3.4 Mechanical advantage 

Section 3.2 Energy Conversion Systems 
3.2.1 Forms of Energy 

3.2.1.1 Electrical 
3.2.1.2 Fluid Pressure 
3.2.1.3 Heat 
3.2.1.4 Light 
3.2.1.5 Chemical 
3.2.1.6 Sound 
3.2.1.7 Nuclear 

3.2.2 Energy Resources 
3.2.2.1 Renewable 
3.2.2.2 Nonrenewable 
3.2.3 Conversion of Energy 

3.2.3.1 History of Power Generation 
3.2.3.2 Methods of Converting and Conserving Energy 
3.2.3.3 Impact on the Environment 

Section 3.3 Communications 
3.3.1 Light and Images 

3.3.1.1 Properties of Light 
3.3.1.1.1 Color 
3.3.1.1.2 Intensity 

3.3.1.2 Laser 
3.3.1.3 Photography 

3.3.1.3.1 Film Based 
3.3.1.3.2 Digital 

3.3.2 Desktop Publishing 
3.3.2.1 Flat Bed Scanner 
3.3.2.2. Digital Camera 
3.3.2.3 Software 

3.3.3 Sound 
3.3.3.1 Properties of Sound 
3.3.3.2 Production and Transmission 

3.3.4 Telecommunications 
3.3.4.1 Modem 
3.3.4.2 Fax 

Unit 4 Automation & Robotics 
Section 4.1 Introduction 

4.1.1 What is Robotics? 
4.1.2 History of Robotics? 
4.1.3 Future of Robotics? 

Section 4.2 Structures 
4.2.1 Comparisons 

4.2.1.1 Natural 
4.2.1.2 Man-made 
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4.2.2 Load Carrying Devices 
4.2.2.1 Beams and Girders 
4.2.2.2 Struts 
4.2.2.3 Ties 

4.2.3 Forces 
4.2.3.1 Tension 
4.2.3.2 Compression 

4.2.4 Stability 
4.2.4.1 Balance 
4.2.4.2 Mass 

Section 4.3 Mechanics of Energy Transfer 
4.3.1 Changing Direction and Force 

4.3.1.1 Worm Gear 
4.3.1.2 Universal Joint 
4.3.1.3 Bevel Gear 

4.3.2 Changing Type of Movement 
4.3.2.1 Rack and Pinion 
4.3.2.2 Crank and Slider 
4.3.2.3 Cam and Follower 
4.3.2.4 Lead Screw 

4.3.3 Transmitting Rotary Movement 
4.3.3.1 Belts and Pulleys 
4.3.3.2 Chains and Sprockets 
4.3.3.3 Gear Trains 

4.3.4 Friction 
4.3.4.1 Bearing Surfaces 
4.3.4.2 Types of Bearings 
4.3.4.3 Lubrication 

Section 4.4 Manufacturing Processes 
4.4.1 Separating 

4.4.1.1 Sawing 
4.4.1.2 Drilling 
4.4.1.3 Milling 
4.4.1.4 Turning 
4.4.1.5 Grinding 
4.4.1.6 Electrical Discharge Machine 

4.4.2 Forming 
4.4.2.1 Forging 
4.4.2.2 Casting 
4.4.2.3 Bending 
4.4.2.4 Extruding 
4.4.2.5 Hydro-forming 
4.4.2.6 Explosive Forming 
4.4.2.7 Stamping 
4.4.3 Combining 

4.4.3.1 Mechanical 
4.4.3.2 Heat 
4.4.3.3 Adhesive 
4.4.3.4 Interlocking 

4.4.4 Finishing 
4.4.4.1 Coating 
4.4.4.2 Anodizing 
4.4.4.3 Plating 
4.4.4.4 Laminating 

Section 4.5 Control Systems 
4.5.1 Types of Control Systems 
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4.5.1.1 Open Loop 
4.5.1.2 Closed Loop 

4.5.2 Sensors 
4.5.2.1 Analog 

4.5.2.1.1 Temperature 
4.5.2.1.2 Light 
4.5.2.1.3 Sound 
4.5.2.1.4 Force 

4.5.2.2 Digital 
4.5.2.2.1 Micro Switch 
4.5.2.2.2 Reed Switch 
4.5.2.2.3 Light 
4.5.2.2.4 Force 

Section 4.6 Programming 
4.6.1 Human to Machine 

4.6.1.1 Flow Charting 
4.6.1.1.1 Task Evaluation 
4.6.1.1.2 Logical Thinking 

4.6.1.2 Code Generation 
4.6.1.2.1 Graphical Interface 
4.6.1.2.2 Writing Code 
4.6.1.2.3 Automated Code Generation 

4.6.2 Machine to Machine 
4.6.2.1 Commands 
4.6.2.2 Drivers Program 
4.6.2.3 Interface connections 
4.6.2.4 Power supplies 
4.6.2.5 Diagnostic program 

Section 4.7 Social Implications of automation and robotics 
4.7.1 Career investigation 
4.7.2 Education paths to technical/engineering careers 
 

End of Gateway to Technology course outline 
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Principles of Engineering  
Project Lead the Way ©, Troy, NY 

Course Description & Outline 

Principles of Engineering© - is a course that helps students understand the field of 
engineering/engineering technology. Exploring various technology systems and 
manufacturing processes help students learn how engineers and technicians use math, 
science and technology in an engineering problem solving process to benefit people. The 
course also includes concerns about social and political consequences of technological 
change. 

 
Unit 1 Definition and Types of Engineering 

Section 1.1 Engineers as Problem Solvers 
1.1.1 Past, Present and Future 

Section 1.2 Engineering Team 
Section 1.3 Careers in Engineering 

1.3.1 Engineering 
1.3.2 Engineering Technology 
1.3.3 Distinction between Engineering and Engineering Technology 

Unit 2 Communication and Documentation 
Section 2.1 Sketching 
Section 2.2 Technical Writing 

2.2.1 Engineer’s Notebook 
2.2.2 Technical Reports  
2.2.3 Style 

Section 2.3 Data Representation and Presentation  
Section 2.4 Presentations 

Unit 3 Design Process 
Section 3.1 Product Development 

3.1.1. Problem Identification 
3.1.1.1. Design Brief 

3.1.2. Problem Analysis 
3.1.3. Information Gathering 
3.1.4. Alternative Solutions and Optimization 
3.1.5. Modeling 
3.1.6. Testing and Evaluation 
3.1.7. Presentation of Solution 

Unit 4 Engineering Systems 
Section 4.1 Mechanisms 

4.1.1. Mechanical Advantage 
4.1.2. Simple Machines 

4.1.2.1. Levers 
4.1.2.2. Inclined Plane 
4.1.2.3. Wedge 
4.1.2.4. Wheel and Axle 
4.1.2.5. Pulley 
4.1.2.6. Screw 

4.1.3. Gears 
4.1.4. Cams 
4.1.5. Linkages 

Section 4.2 Thermodynamics 
4.2.1 Units 
4.2.2 Forms of Energy 

4.2.2.1 Mechanical 
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4.2.2.2 Chemical 
4.2.2.3. Electromagnetic 
4.2.2.4. Nuclear 
4.2.2.5. Thermal 
4.2.2.6. Solar 

4.2.3 Energy Conversion 
4.2.4 Cycles 

4.2.4.1 Open 
4.2.4.2 Closed 

4.2.5 Efficiency 
4.2.6 Energy Loss 

4.2.6.1. Conduction 
4.2.6.2. Convection 
4.2.6.3. Radiation 

4.2.7 Heat Engines 
4.2.7.1 Steam 
4.2.7.2 Internal Combustion 

4.2.7.3 Turbines 
Section 4.3 Fluid Systems 

4.3.1. Hydraulic Systems 
4.3.1.1 Pascal’s Law 

4.3.1.2 Components 
4.3.2. Pneumatic Systems 
4.3.2.1 Boyle’s Law 
4.3.2.2 Components 

Section 4.4 Electrical Systems 
4.4.1. Electrical Theory 

4.4.1.1. Sources of Electromotive Force 
4.4.1.2. Ohms Law 
4.4.1.3. Kirchhoff’s Laws 
4.4.1.4. Watt’s Law 

4.4.2. Metering Devices 
4.4.3. Motors and Generators 

4.4.3.1. DC Motor 
4.4.3.1.1. Permanent Magnet 
4.4.3.1.2. Electromagnet 
4.4.3.1.3. Components 

4.4.3.2. DC Generator 
4.4.3.3. AC Generator 

4.4.3.3.1. Single Phase 
4.4.3.3.2. Three Phase 

4.4.3.4. AC Motor 
4.4.3.4.1. Synchronous 
4.4.3.4.2. Induction 

4.4.3.5. Transformers 
4.4.3.5.1 Single Phase 
4.4.3.5.2. Multi-Phase 

4.4.3.6. Electric Transmission Systems 
Section 4.5 Control Systems 

4.5.1. Open Loop System 
4.5.2. Closed Loop System 

4.5.2.1 Sensors and Actuators 
4.5.2.2. Basic Concept of Automation, FMS and System Integration 
Programming 
4.5.2.3 Flow Chart 
4.5.2.4 PLC – Programmable Logic Control 
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Unit 5 Statics and Strength of Materials 
Section 5.1 Statics  

5.1.1 Strength of Shapes 
5.1.2 Forces 
5.1.3 Static Equilibrium 
5.1.4 Vectors 
5.1.5 Free body Diagrams 
5.1.6 Moments 
5.1.7 Reaction Forces 
5.1.8 Trusses 
5.1.9 Bridges 

Section 5.2 Strength of Materials 
5.2.1. Properties of Areas 

5.2.1.1. Center of Gravity 
5.2.1.2. Moments of Inertia 
5.2.1.3. Calculating Mass Properties Using CAE Tools 

5.2.2. Stress 
5.2.3. Strain 
5.2.4. Deflection 

Unit 6 Materials and Materials Testing in Engineering 
Section 6.1 Categories of Materials 

6.1.1. Metals 
6.1.2. Alloys 
6.1.3. Nonmetals 
6.1.4. Composites 

Section 6.2 Properties of Materials 
6.2.1. Chemical Properties 
6.2.2. Physical Properties 
6.2.3. Mechanical Properties 
6.2.4. Dimensional Properties 

Section 6.3 Production Processes 
Section 6.4 Quality  

6.4.1 Engineering Statistics 
6.4.2 Precision Measurement Tools and Techniques 
6.4.3 Statistical Process Control 

Section 6.5 Material Testing Processes 
6.5.1. Nondestructive Inspection and Testing 
6.5.2. Destructive Testing 

Unit 7 Engineering for Reliability 
Section 7.1 Reliability 

7.1.1. Determining Failure Rates 
7.1.2. Identifying Critical Components 
7.1.3 Redundancy 
7.1.4 Risk Analysis 
7.1.5 Factors of Safety 
7.1.6 Liability and Ethics 

Section 7.2 Case Study 
Unit 8 Introduction to Dynamics/Kinematics  

Section 8.1 Linear Motion 
8.1.1. Displacement 
8.1.2. Velocity 
8.1.3 Acceleration 

Section 8.2 Trajectory Motion 
 

End of Principles of Engineering course outline 
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Introduction to Engineering  
Project Lead the Way ©, Troy, NY 

Course Description & Outline 

Introduction to Engineering Design© - is a course that teaches problem-solving skills 
using a design development process. Models of product solutions are created, analyzed 
and communicated using solid modeling computer design software.  
 

Unit 1 Overview and Perspective of Design and Problem Solving Process 
Section 1.1 Evolution of Design and Drawing 

1.1.1 Chronology 
1.1.2 Acceleration of Change 
1.1.3 Future Applications 

Section 1.2 Relevancy and Career Opportunities 
1.2.1 Animation/Simulation 
1.2.2 Manufacturing 
1.2.3 Architectural/Engineering/Construction 
1.2.4 Geographical Information System 
1.2.5 Communications 
1.2.6 Entertainment 

Section 1.3 Human, Economic, and Environmental Impact 
1.3.1 Human 
1.3.1.1 Ergonomics 
1.3.1.2 Employability Skills 
1.3.1.3 Universal Language of Technology 
1.3.2 Economic 
1.3.2.1 Reduction of Product-to-Market Time 
1.3.2.2 Design Efficiency 
1.3.2.3 Accuracy/Improved Product Performance 
1.3.3 Ethical 
1.3.3.1 Environmental 
1.3.3.2 Social Responsibilities 

Section 1.4 Project/Product Development Process 
1.4.1 Identification of Need/Market Research 
1.4.2 Definition of Problem 
1.4.3 Research/Analysis of Problem 
1.4.4 List Solutions 
1.4.5 Select Solutions 
1.4.6 Project/Product Documentation 
1.4.7 Modeling and Prototyping 
1.4.8 Analysis and Evaluation 
1.4.9 Production and Continuous Improvement 

Unit 2 Model Documentation 
Section 2.1 Documentation Basics 

2.1.1 Visualization 
2.1.2 Pictorial Sketching 
2.1.3 Annotated Sketching 

Section 2.2 Geometric Construction 
2.2.1 CAD Database 
2.2.2 Core Geometric Entities 
2.2.3 Geometric Relationships 
2.2.4 Creating 3-D Geometric Models and Solid Models 
2.2.5 Creating 2-D Models from 3-D Models 

Section 2.3 Annotating/Detailing Models 
2.3.1 Dimensioning 
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2.3.2 Tolerancing 
2.3.3 Geometric Dimensioning & Tolerancing 

Section 2.4 Detail Views 
2.4.1 Sectional Views 
2.4.2 Auxiliary Views 
2.4.3 Working Drawings 

Unit 3 Prototyping 
Section 3.1 Traditional Prototyping 

3.1.1 Handcrafted 
3.1.2 CNC 

Section 3.2 Rapid Prototyping 
3.2.1 Polymer 
3.2.2 Sintering 
3.2.3 Paper 
3.2.4 Monofilament 
3.2.5 Other Processes 

Section 3.3 Reverse Engineering 
3.3.1 Digitizing 
3.3.2 Coordinate Measuring Machine 
3.3.3 Scanners 

Unit 4 Analysis and Evaluation 
Section 4.1 Boundary Element Analysis 
Section 4.2 Eight Dimensions of Quality 

4.2.1 Aesthetics/Appearance 
4.2.2 Functionality/Performance 
4.2.3 Reliability 
4.2.4 Durability 
4.2.5 Conformance to Standards 
4.2.6 Serviceability 
4.2.7 Features 
4.2.8 Perceived Quality 

Section 4.3 Safety 
Section 4.4 Economics 
Section 4.5 Environmental Considerations 

Unit 5 Production & Continuous Improvement 
Section 5.1 CAM/CNC 

5.1.1 Post Processing 
5.1.2 CNC Machining Processes 
5.1.3 Other CNC Processes 

Section 5.2 Automation 
5.2.1 Robotics 
5.2.2 Automated Assembly 
5.2.3 Automated Inspection 

Section 5.3 Continuous Improvement 
5.3.1 Real-Time Inspection 
5.3.2 Real-Time Adjustments 
5.3.3 Customer Feedback 
5.3.4 Corrective Actions 
 

End of Introduction to Engineering course outline 
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Digital Electronics 
Project Lead the Way ©, Troy, NY 

Course Description & Outline 

Digital Electronics© - is a course in applied logic that encompasses the application of 
electronic circuits and devices. Computer simulation software is used to design and test 
digital circuitry prior to the actual construction of circuits and devices. 
 

Unit 1 Fundamentals 
Section 1.1 Safety 
Section 1.2 Basic Electron Theory 
Section 1.3 Prefixes, Engineering Notation 
Section 1.4 Resistors 
Section 1.5 Laws 
Section 1.6 Capacitance 
Section 1.7 Analog and Digital Waveforms 

           Section 1.8 Obtaining Data Sheets 
Unit 2 Number Systems 

Section 2.1 Conversions 
Unit 3 Gates 

Section 3.1 Logic Gates 
Unit 4 Boolean Algebra 

Section 4.1 Boolean Expressions 
Section 4.2 Logic Simplifications 
Section 4.3 Duality of Logic Functions 

Unit 5 Combinational Circuit Design 
Section 5.1 Paradigm for Combinational Logic Problems 
Section 5.2 Specific Application MSI Gates 
Section 5.3 Programmable Logic Devices (PLD) 

Unit 6 Adding 
 Section 6.1 Binary Addition 
Unit 7 Flip - Flops 

Section 7.1 Introduction to Sequential Logic 
Section 7.2 The J-K Flip-Flop 
Section 7.3 Triggers 
Section 7.4 Flip-Flop Timing Considerations 
Section 7.5 Elementary Applications of Flip-Flops 

Unit 8 Shift Registers and Counters 
Section 8.1 Shift Registers 
Section 8.2 Asynchronous Counters 
Section 8.3 Synchronous Counters 

Unit 9 Families and Specifications 
Section 9.1 Logic Families 
Section 9.2 Spec Sheets 

Unit 10 Microprocessors 
Section 10.1 Microcontrollers 
Section 10.2 Interfacing with Motors 

Unit 11 Student Directed Study Topic 
Section 11.1 Design Paradigm 

 
End of Digital Electronics course outline 
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Computer Integrated Manufacturing  
Project Lead the Way ©, Troy, NY 

Course Description & Outline 

Computer Integrated Manufacturing© - is a course that applies principles of robotics 
and automation. The course builds on computer solid modeling skills developed in 
Introduction to Engineering Design, and Design and Drawing for Production. Students 
use CNC equipment to produce actual models of their three-dimensional designs. 
Fundamental concepts of robotics used in automated manufacturing, and design analysis 
are included. 

 
Unit 1 Computer Modeling 

Section 1.1 Fundamentals 
Section 1.2 2 D Object Construction 
Section 1.3 Parts Modeling 
Section 1.4 Creation of Drawings Views 
Section 1.5 Assembly Modeling 
Section 1.6 Surface Modeling 
Section 1.7 Prototyping 

Unit 2 CNC Machining 
Section 2.1 History of Programmable Machining 
Section 2.2 CNC Characteristics 
Section 2.3 CNC Programming 
Section 2.4 CNC Operation 
Section 2.5 CAM Software 

Unit 3 Robotics 
Section 3.1 Introduction to Robotics 
Section 3.2 Robotics and Automated Systems 
Section 3.3 Robot Characteristics 
Section 3.4 Robot Controllers 
Section 3.5 Programming the Robot 
Section 3.6 End Effectors 
Section 3.7 Robot Applications 

Unit 4 Computer Integrated Manufacturing 
Section 4.1 Rationale for CIM Manufacturing 
Section 4.2 Types of CIM Systems 
Section 4.3 Components of CIM Systems 
Section 4.4 CIM System Applications 

 
End of Computer Integrated Manufacturing course outline 
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Engineering Design and Development  
Project Lead the Way ©, Troy, NY 

Course Description & Outline 
Engineering Design and Development© - An engineering research course in which 
students work in teams to research, design and construct a solution to an open-ended 
engineering problem. Students apply principles developed in the four preceding courses 
and are guided by a community mentor. They must present progress reports, submit a 
final written report and defend their solutions to a panel of outside reviewers at the end of 
the school year.  
 
Unit 1 Introduction to Engineering Design and Development 

Section 1.1 Justification of Course/Project 
1.1.1. Syllabus/Scope and Sequence 
1.1.2 Testimonials/Previous Projects 
1.1.3 Getting Beyond the Book Report 

Section 1.2 Course Expectations 
1.2.1 Structure and Grading of Projects 

1.2.1.1 Instructor Evaluation/Student Evaluation 
1.2.1.2 Levels of Performance 
1.2.1.3 Presentation of Rubrics 

1.2.2 Final Presentation 
1.2.3 Student Resume 
1.2.4 Student Portfolio 

Unit 2 Elements of Formal Research 
Section 2.1 Daily Research Journal 

2.1.1 Documenting the Process 
2.1.1.1 Sketches, Renderings, Pictures 
2.1.1.2 Working Drawings 
2.1.1.3 Technical Data 
2.1.2 Source Information 

2.1.2 Contacts 
2.1.2.1 Contact Log 
2.1.2.2 Record Source Information 
2.1.2.3 Thoughts/Note Cards/Quotes 

Section 2.2 Conventional Resources 
2.2.1 Reader’s Guide to Periodicals 
2.2.2 General References 
2.2.3 Inter Library Loan 
2.2.4 Microfiche, Vertical File Catalog 
2.2.5 Librarians as a resource 

Section 2.3 Using the Computer as a Research Tool 
2.3.1 Internet 
2.3.2 Search Engines 

2.3.2.1 Search Strategies 
2.3.3 On-Line Databases 

2.3.3.2 Academic 
2.3.3.3 Government Resources 
2.3.3.4 People Searches 
2.3.3.5 Patent Searching 
2.3.3.6 Business Search 

2.3.4 E-Mail 
2.3.4.1 Setting Up an Account/Configuring the Program 
2.3.4.2 Person to Person Communication 
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Section 2.4 Contacting the Experts 
2.4.1 Interpersonal Communication Skills 
2.4.2 Phone Skills 
2.4.3 Business Letter 
2.4.4 Personal Interviewing Skills 
2.4.5 Thank you letters 

Unit 3 Guided Research 
Section 3.1 Topics for Research 

3.1.1 Methods of Brainstorming 
3.1.2 Introduce Topic Area 

Section 3.2 Gaining the Knowledge 
3.2.1 Research the Topic 
3.2.2 Gathering Information to Define Your Topic 

3.2.2.1 Identify Related Terminology and Concepts 
3.2.2.2 History of your Topic 
3.2.2.3 Relative Current Events 

3.2.3 Summation of Information Gathered 
Section 3.3 How To Write A Problem Statement 

3.3.1 Problem Statement Activity 
3.3.2 Developing Specifications and Constraints 
3.3.3 Decision Matrix 
3.3.4 Justification of Problem Statement 

Section 3.4 Researching Alternative Solutions 
3.4.1 Make complete list of all solutions past and present and justify them 
3.4.2 Advantages and Disadvantages Matrix of each solution 

Section 3.5 Developing Alternative Solutions 
3.5.1 Make one alternative better 
3.5.2 Combing Alternatives 
3.5.3 Entire new Alternative 
3.5.4 Select the most viable alternative 

Section 3.6 Redefining and Justifying The Alternative Solutions 
3.6.1 Is it original? 

3.6.1.1 Does the alternative have merit? 
3.6.1.2 Collecting Professional Opinions 
3.6.1.3 Surveys 

3.6.2 Is a prototype possible? 
Section 3.7 Presentation Methods 

3.7.1 Multi-Media 
3.7.1.1 PowerPoint Presentations 
3.7.1.2 Slide Photography 
3.7.1.3 Transparencies 
3.7.1.4 Modeling and Demonstration Considerations 
3.7.1.5 Video and Audio Recording Techniques 

3.7.2 Developing Presentations 
3.7.3 Presenting Your Findings 

Unit 4 Independent Research 
Section 4.1 Expectations for Independent Research 

4.1.1 Progress Report 
4.1.2 Obtaining Materials 
4.1.3 Time Management 
4.1.4 Independent Research 

4.1.4.1 Brainstorming 
4.1.4.2 Narrow Problem Focus 
4.1.4.3 Writing Problem Statement 
4.1.4.4 Researching Alternative Solutions 
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4.1.4.5 Developing Alternative Solutions 
4.1.4.6 Redefining and Justifying Alternative Solutions 

Section 4.2 Developing The Prototype 
4.2.1 Prototyping Methods 

4.2.1.1 Drafting or Concept Modeling 
4.2.1.2 Evaluate Gathered Materials 
4.2.1.3 Construction of Prototype 

4.2.1.3.1 Safety, Tools, Labs and Equipment 
4.2.2 Test Prototype 

4.2.2.1 Professional Opinions 
4.2.2.2 Qualitative and Quantitative Field Testing 
4.2.2.3 Evaluating the Data for Validity 

4.2.3 Improving the Design 
4.2.3.1 Redefine Constraints and Specifications 
4.2.3.2 List Modifications 
4.2.3.3 Implement Modifications 

Section 4.3 Research Paper 
4.3.1 Research and Writing 
4.3.2 Mechanics of Writing 
4.3.3 Format of a Technical Research Paper 
4.3.4 Documentation of Sources 

Unit 5 Formal Presentation 
Section 5.1 Formal Presentations 

5.1.1 Review Grading Procedures 
5.1.2 Evaluation Panel 
5.1.3 Delivery of Presentation 
5.1.4 Feedback 
5.1.5 Prepare Final Documents 
 
 

End of Engineering Design and Development course outline 
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B.  Exploring Technology Careers Program 
The Exploring Technology Careers program is designed to give students an opportunity 
to explore and discover their interest and potential in one or more career clusters.  
Students begin their journey in the middle school course, Invention & Innovation, where 
they apply the design process in the invention or innovation of a new product. Students 
will have an opportunity to study the history of inventions and innovations, including 
their impacts on society. 
 
At the freshman level, students will have the opportunity to explore in breadth, three 
different career clusters each semester.  Academic knowledge and skills along with 
technical knowledge and skills needed to be successful in each pathway will be 
investigated.  Students at the sophomore level will be able to continue to develop their 
skills and knowledge in one or more career clusters.  Successful completion of the 
Exploring Technology Careers program will allow students to enter a career specific 
occupational program during the junior and senior years with confidence.  In turn, 
successful completion of a career education program will lead to readiness for 
postsecondary career and technical programs.  The Exploring Technology Careers 
program will be eligible for Career Education program approval in 2005. 
 
The Exploring Technology Careers course along with the six cluster specific courses will 
provide opportunity for students to: 
 

• Explore various technical skills and academic requirements for a given career 
cluster and occupations within that cluster. 

• Develop basic occupational skills within the allotted time. 
• Participate in hands-on activities in the given career cluster and occupations that 

allow for both individual and team efforts. 
• Complete evaluations for basic skills within each career cluster and occupation 

explored through written and performance assessments. 
 
The Exploring Technology Careers course along with the six cluster specific courses will 
also provide opportunities for students to further develop their knowledge and skills in 
the academic and technical areas listed below. 
 
Communications 

• Use reading strategies to learn meaning, technical concepts, vocabulary, and to 
bring together information needed for a particular situation. 

• Locate, organize, and document written information.  
• Use correct grammar, punctuation and terminology to write and edit documents. 
• Develop and deliver formal and informal presentations using appropriate media to 

engage and inform audiences. 
• Apply active listening skills to obtain and clarify information. 
• Interpret and use information in tables, charts, and figures to support written and 

oral communications. 
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Problems Solving & Critical Thinking 
• Formulate solutions to problems using critical thinking skills while working 

independently and/or in teams. 
 

Information Technology Applications 
• Use electronic mail applications, Internet applications, writing/publishing 

applications, presentation applications, spreadsheet applications, computer 
operations applications and computer-based equipment (containing embedded 
computers or processors used to control electromechanical devices). 

 
Systems 

• Use knowledge of how businesses in various careers operate. 
 

Safety, Health & Environmental 
• Use safety and health knowledge within career environments. 

 
Leadership & Teamwork 

• Apply leadership and teamwork skills in collaborating with others to accomplish 
organizational goals and objectives. 

 
Ethics & Legal Responsibilities 

• Demonstrate knowledge of and commitment to professional ethics and legal 
responsibilities. 

 
Employability & Career Development 

• Demonstrate positive work behaviors and personal qualities. 
• Develop a personal career plan to meet career goals and objectives. 
• Demonstrate ability to seek and apply for employment. 

 
Technical Skills 

• Demonstrate understanding of the basic technical skills and knowledge required 
in various careers. 
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Exploring Technology Careers Program 
 

Invention & Innovation 
(Copyright 2003 International Technology Education Association, used by permission) 

Course Description & Outline 
(Middle School) 

 
Invention & Innovation – is a course that provides students with the opportunities to 
apply the design process in the invention or innovation of a new product, process, or 
system.  Students will have the opportunity to study the history of inventions and 
innovations, including their impacts on society.  They will learn about the core concepts 
of technology, and about the various approaches to solving problems, including 
engineering design and experimentation. 
 
Standards Addressed 
The Standards for Technological Literacy© which can be addressed in this course are: 

Standard   1 Standard   2 Standard   3 Standard   4 Standard   6 
Standard   7 Standard   8 Standard   9 Standard 10 Standard 11 
Standard 12 Standard 13 Standard 14 Standard 15 Standard 17 
Standard 18 Standard 20  

The Missouri Show-Me Performance Standards which can be address in this course are: 
Goal 1.1 Goal 1.2   Goal 1.4 Goal 1.5   Goal 1.7    
Goal 1.8  Goal 1.10   Goal 2.1  Goal 2.2   Goal 2.3  
Goal 2.5  Goal 2.7   Goal 3.1 Goal 3.2  Goal 3.3   
Goal 3.4 Goal 3.5  Goal 3.6  Goal 3.7 Goal 3.8 
Goal 4.1 Goal 4.3  Goal 4.4  Goal 4.5  Goal 4.6   
Goal 4.7    

The Missouri Show-Me Knowledge Standards which can be address in this course are: 
In Communication Arts:  CA 1    CA 3   CA 4   CA 5   CA 6   
  
In Fine Arts:       FA 1  FA 2   FA 4   FA 5   
 
In Health/Physical Education:            H 6              H 7   
 
In Mathematics:              M 1   M 2   M 4   M 6  
 
In Science:                      S 2               S 6   S 7   S 8    

 
Unit 1   Introduction 

1.1    Definitions 
    1.2    Scope of Technology 
 1.3    Society Influences Technology & Technology Influences Society 
 1.4    History of Technology 
 1.5    Design 
 1.6    Engineering Design 
 1.7    Famous Inventors and Their Inventions 
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Unit 2    Core Concepts of Technology 
 2.1    Systems 
 2.2    Common Systems Found in a Technology 
 2.3    Designed World 
 2.4    Systems and Subsystems of the Transportation and Construction 
Unit 3    Problems Solving:  Design, Troubleshooting, Research and Development 
   And Experimentation 
 3.1    Design 
 3.2    Design – A problem Solving Approach 
 3.3    Engineering Design 
 3.4    Troubleshooting 
 3.5    Research and Development 
 3.6    Experimentation 
Unit 4    Let’s Invent and Innovate! 
 4.1    Becoming an Inventor or Innovator – Prerequisite knowledge 
 4.2    What Does it Take to be an Inventor or Innovator? 
 4.3    Invention and Innovation – Where do we Start? 
 4.4    Inventor’s Notebook 
 4.5    The Invention and Innovation Process 
 4.6    Protecting Your Invention or Innovation 
 4.7    Marketing an Invention or Innovation 
Unit 5    Impacts of Invention and Innovation 
 5.1    Invention and Innovation Affect Society 
 5.2    Invention and Innovation Affect Humans 
 5.3    Technology and the Environment 
 5.4    Using Data to Make Informed Decisions 
 5.5    Innovations and Inventions 

 
End of Invention & Innovation course outline 
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 Exploring Technology Careers A & B 
Course Descriptions & Outline 

(Two One-Semester Courses) 
 

Exploring Technology Careers A & B (two, one semester courses) – are semester 
courses that explore career opportunities available through Missouri Career Education 
(formally Missouri Vocational Education) and postsecondary education by participation 
in each of two one-semester courses.  Through contextual hands-on learning students will 
have the possibility to explore career occupations in three of the following Career 
Clusters each semester.  For clarification, the current Missouri Career Paths are shown in 
parenthesis to indicate a crosswalk to the States’ Career Clusters: 
 

• Architecture & Construction (Arts & Communications/Industrial & 
Engineering Technology) 

• Audio Visual Technology & Communication (Arts & Communications) 
• Information Technology (Business, Management, & Technology) 
• Manufacturing (Industrial & Engineering Technology) 
• Science, Technology, Engineering & Mathematics (Industrial & 

Engineering Technology) 
• Transportation, Distribution & Logistics (Industrial & Engineering 

Technology) 
 
Upon successful completion of these courses, students will be encouraged to and be 
capable of selecting a specific career cluster course which will allow in-depth experiences 
and study of occupations within the chosen career cluster.  A program of study which 
leads to desired entry level occupations or post-secondary career education will be 
developed at the completion of the career cluster course(s).  The career occupational 
choices will be based on interest and basic abilities discovered through a formal interest 
search and hands-on experiences. 
 
Standards Addressed (See Appendix for full description of Standards) 
The Standards for Technological Literacy© which can be addressed in this course are: 

Standard   4 Standard   9 Standard 10 Standard 11 Standard 12 
Standard 13 Standard 16 Standard 17 Standard 18 Standard 19 
Standard 20  

The Missouri Show-Me Performance Standards which can be address in this course are: 
Goal 1.1 Goal 1.2   Goal 1.4 Goal 1.5   Goal 1.8 
Goal1.10  Goal 2.1   Goal 2.5  Goal 2.7   Goal 3.1  
Goal 4.4 Goal 4.5  Goal 4.6 Goal 4.7   Goal 4.8 

The Missouri Show-Me Knowledge Standards which can be address in this course are: 
In Communication Arts:     CA 1   CA 3   CA 4  CA 5  CA 6    
 
In Health/Physical Education:  H 6    H 7  
  
In Mathematics:                        M 1     M 2   
  
In Science:                                 S 8    
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Student Outcomes 
In each semester course, students will have the opportunity to select and explore three 
different career clusters.  Students will research each career cluster and more specifically 
career occupations (or pathways) to discover the following: 
 

• job descriptions 
• academic and technical knowledge & skill requirements  
• education path 
• work environment 
• wage/salary outlook 
• job availability outlook 

 
More specifically, at the successful completion of each semester course, the student will 
have: 

• completed a self-awareness survey and will have identified a range of career areas 
(career clusters and occupations) related to their interests. 

• investigated in-depth at least three occupations (per semester) related to 
technology and associated with self awareness findings through the completion of 
each semester course. 

• gained awareness and understanding of the technical skills and academic 
requirements for each of their career areas of interest. 

• explored current technological tools and processes in addition to related safety 
practices in the career areas studied by the student. 

• completed job shadowing and/or shadowing of a student enrolled in advanced 
career education courses in one or more areas of interest. 

   
Unit 1   Career Cluster Search 

Section 1.1   Occupation description(s) 
     1.1.1   Types of tasks performed 

1.1.2   Working conditions  
1.1.3   Possible job locations 
1.1.4   Earning possibility 
1.1.5   Skill requirements 

1.1.5.1   Technical 
      1.1.5.2   Academic 
          1.1.5.2.1   Math 
          1.1.5.2.2   Science 
          1.1.5.2.3   Language arts 
1.1.6   Safety knowledge 
1.1.7   Minimum education requirements 

Section 1.2   Experience typical job tasks 
1.2.1   Complete project(s) that incorporates use of typical 
           skills and academic functions 
1.2.2   Complete project(s) that include typical materials, 
           tools, and equipment found in career occupation 

Section 1.3   Practice safety expected in career/occupation 
1.3.1   Safe use of tools and equipment 
1.3.2   Typical safety practice in career environment 

Section 1.4   Gain understanding of and exposure to Career Education 
             course offerings 
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1.4.1   Research and visit programs offered at local high 
           school/career center 
1.4.2   Research and visit courses offered at local community 

               college and/or private technical school 
Unit 2   Hands-on Project(s) 

Section 2.1   Processes 
Section 2.2   Materials 
Section 2.3   Tools/equipment 
Section 2.4   Hands-on technical skills experience 
Section 2.5   Academic skills experience 
 

Unit 3   Professional Contacts 
Section 3.1   Interview(s) with  professional(s) 

     3.1.1   Contacting professional(s) 
3.1.1.1   Letter contact 
3.1.1.2   Telephone contact 

      3.1.1.3   E-mail contact 
      3.1.1.4   In-person contact 
   3.1.2   Interview process 
    3.1.3   Report 
  3.1.3.1   Written report 
  3.1.3.2   Oral report 

Section 3.2   Student Mentor 
1.2.1 Selection of student mentor 
1.2.2 Mentor visit 
1.2.3 Mentor/Student interview 
1.2.4 Mentor/Student shadow 

Unit 4   Capstone Experience (Scenario) 
Students should have “capstone” experiences that allow them to explore a major component of the 
Career Cluster/Occupation. 
Section 4.1   Introduction Summary 

4.1.1   Objectives of Capstone Experience 
4.1.2   Safety information 
4.1.3   Time Line 
4.1.5   Mathematics requirements 
4.1.6   Science knowledge requirements 
4.1.7   Activity Reports 
4.1.8   Materials required 
4.1.9   Tools/equipment required 
4.1.10 Supplies required  
4.1.11 Assessment of capstone experience 

4.1.11.1   Scoring guide 
Unit 5   Assessment 
 Section 5.1   Interest Inventory 
 Section 5.2   Career Cluster/Occupation Information 
  

End of Exploring Technology Careers course outline 
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Exploring Architecture & Construction  
Course Description & Outline 

 
Exploring Architecture & Construction - is a course that allows students opportunity 
to explore careers in the architectural and construction fields by investigating occupations 
in this cluster, experiencing typical occupational hands-on activities, gaining basic 
knowledge and developing basic technical skills which will prepare them for future 
career courses in one or more occupations. 
 
Standards Addressed (See Appendix for full description of Standards) 
The Standards for Technological Literacy© which can be addressed in this course are: 

Standard   7 Standard   8 Standard   9 Standard 11 Standard 12 
Standard 16 Standard 20  

The Missouri Show-Me Performance Standards which can be address in this course are: 
Goal 1.1 Goal 1.2   Goal 1.4 Goal 1.5   Goal 1.8   
Goal 1.10  Goal 2.1   Goal 2.5  Goal 2.7   Goal 3.1  
Goal 4.4 Goal 4.5  Goal 4.6 Goal 4.7   Goal 4.8 

The Missouri Show-Me Knowledge Standards which can be address in this course are: 
In Communication Arts:    CA 1    CA 3    CA 4    CA 5    CA 6  
   
In Fine Arts:          FA 1    FA 2    FA 4    FA 5   
 
In Health/Physical Education: H 6   H 7  
  
In Mathematics:         M 1   M 2 
 
In Science:         S 8    

 
Unit 1   Introduction to Architecture & Construction Careers 

1.1 What is architecture? 
1.1.1    Architecture defined 
1.1.2    Types of architecture 

 1.2     What is construction? 
  1.2.1    Construction defined 
  1.2.2    Types of construction 
 1.3   What occupations can be found in architecture & construction? 
  1.3.1    Design/Pre-Construction 
   1.3.1.1    Designer 
    1.3.1.1.1    Architect 
    1.3.1.1.2    Landscape 
    1.3.1.1.3    Regional & Urban Planner/Designer 
    1.3.1.1.4    Interior 
    1.3.1.1.5    Other 
   1.3.1.2    Engineer 
    1.3.1.2.1    Architectural 
    1.3.1.2.2    Civil 
    1.3.1.2.3    Electrical 
    1.3.1.2.4    Environmental 
    1.3.1.2.5    Mechanical 
    1.3.1.2.6    Fire Prevention and Protection 
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    1.3.1.2.7    Other 
   1.3.1.3    Technician 
    1.3.1.3.1    Surveyor 
    1.3.1.3.2    Architectural/Civil Drafter 
    1.3.1.3.3    Engineering 
    1.3.1.3.4    Modeler 
    1.3.1.3.5    Other 
   1.3.1.4    Other 
    1.3.1.4.1    Specifications Writer 
    1.3.1.4.2    Building Code Official 
    1.3.1.4.3    Cost Estimator 
    1.3.1.4.4    Other 
   1.3.1.5    Other 
  1.3.2    Construction 
    1.3.2.3.1    General Contractor 
     1.3.2.3.1.1    Construction Manager 
     1.3.2.3.1.2    Superintendent 
     1.3.2.3.1.3    Project Manager 
     1.3.2.3.1.4    Construction Foreman 
     1.3.2.3.1.5    Scheduler 
     1.3.2.3.1.6    Field Supervisor 
     1.3.2.3.1.7    Project Inspector 
     1.3.2.3.1.8    Estimator 
     1.3.2.3.1.9    Other 
    1.3.2.3.2    Sales and Marketing 
     1.3.2.3.2.1    Manager 
     1.3.2.3.2.2    Service Contractor 
     1.3.2.3.2.3    Other 
    1.3.2.3.3    Technician/Trades 
     1.3.2.3.3.1    Carpenter 
     1.3.2.3.3.2    Mason 
     1.3.2.3.3.3    Iron/Metalworker 
     1.3.2.3.3.4    Electrician 
     1.3.2.3.3.5    Boilermaker 
     1.3.2.3.3.6    Concrete 
     1.3.2.3.3.7    Plaster/Drywall 
     1.3.2.3.3.8    Plumbing 
     1.3.2.3.3.9    Mechanical 
     1.3.2.3.3.10  Millwright 
     1.3.2.3.3.11  Installers 
    1.3.2.3.5    Other 
  1.3.3    Maintenance/Operations 
   1.3.3.1    General Maintenance Contractor 
   1.3.3.2    Sales and Marketing 
     1.3.3.2.1    Manager 
     1.3.3.2.2    Service Contractor 
     1.3.3.2.3    Manufacturer’s Representative 
     1.3.3.2.4    Other 
   1.3.3.3    Technician/Trades 
   1.3.3.4    Other 
 1.4   How is architecture & construction organized? 
  1.4.1    Design/Engineering 
  1.4.2    Marketing 
  1.4.3    Finance 
  1.4.4    Construction 
  1.4.5    Management 
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  1.4.6    Maintenance 
 1.5   Investigating specific occupations 
  1.5.1    What are the working conditions of this occupation? 
  1.5.2    What education do you need for this occupation? 
  1.5.3    What is the salary range for this occupation? 
  1.5.4    What is the long-range outlook for this occupation? 
  1.5.5    What technical skills must you have for this occupation? 
  1.5.6    What academic skills must you have for this occupation? 
 1.6   Interviewing the professional 
  1.6.1    Identifying professionals in the occupation 
  1.6.2   Corresponding with the professional 
  1.6.3   Interview with professional 
   1.6.3.1    Telephone interview 
   1.6.3.2    E-mail interview 
   1.6.3.3    Face-to-Face interview 
Unit 2   Exploring academic skills for architecture & construction 

2.1 Applied communications in architecture and construction 
2.1.1 Using written, verbal, and visual communication techniques consistent with 
         industry standards 

2.2 Applied mathematics in architecture and construction 
2.2.1 Using mathematics concepts in architecture and construction technology 

2.3 Applied science in architecture and construction 
2.3.1 Using scientific principles in architecture and construction technology  

2.4 Applied measurement techniques in architecture and construction 
2.4.1 Using appropriate measuring techniques found in architecture and construction 

Unit 3   Exploring personal skills for architecture and construction 
3.1 Teamwork 

3.1.1 How to work as a team member 
3.1.2 Using teamwork to solve problems 

3.2 Leadership 
3.2.1 Identify characteristics of good leader 
3.2.2 Identify different roles between team leader and team member 
3.2.3 Use leadership skills in architecture and construction projects 

3.3 Organizational skills 
3.3.1 Use time management techniques for work schedules and deadlines 

3.4 Integrity, Honesty, Work Habits 
3.4.1 Match employers’ expectations with appropriate work habits 
3.4.2 Identify discrimination and harassment characteristics in the work place 

3.5   Problem solving, critical thinking, and decision making related to architecture and 
        construction 
 3.5.1    Develop and apply process for problem solving in architecture and construction 

  3.5.2    Develop and apply critical thinking strategies to analyze and evaluate 
            architecture and construction solutions 

Unit 4   Exploring technical skills for architecture and construction 
 4.1   Use a design process to develop a design solution for a client 

4.1   Use computer-aided-design systems to produce design and construction documents 
 4.2   Use construction tools, equipment, and machines to safely construct designed structure 
 4.3   Read, interpret, and modify, as needed, construction documents 
Unit 5   Develop an architectural design project 
 5.1   Design process 
  5.1.1    Apply design process to solve architectural problem 
  5.1.2    Use appropriate technical reference materials to solve architectural problem 
 5.2   Produce architectural presentation documents 
  5.2.1    Present to client 
  5.2.2    Incorporate design changes 
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 5.3   Produce architectural construction documents 
  5.3.1    Develop architectural plans 
  5.3.2    Use local building codes 
  5.3.3    Use plan check procedures 
 5.4   Maintain architectural tools, equipment, and resources 

 5.4.1    Maintain CAD system 
 5.4.2    Maintain reproduction system 
 5.4.3    Maintain resource/reference system 

 5.5   Establish architectural management (program of work) system 
  5.5.1    Develop plan to complete architectural project 
   5.5.1.1    Personnel 
   5.5.1.2    Facilities 
   5.5.1.3    Finance 
   5.5.1.4    Other 
 5.6   Apply appropriate codes, laws, standards, or regulations to architectural procedures 
  5.6.1    Architectural Graphic Standards 
  5.6.2    Building Codes 
   5.6.2.1    National building codes 
   5.6.2.2    Local 
  5.6.3    National Electrical Code (NEC) 
  5.6.4    National Mechanical Code (NMC) 
  5.6.5    National Plumbing Code (NPC) 
  5.6.6    Other 
 5.7    Evaluate construction project 
  5.7.1    Record keeping 
Unit 6   Develop a construction project 
 6.1   Selecting appropriate resources 
  6.1.1    Architectural construction documents 
  6.1.2    Building permits 
   6.1.2.1    Excavation 
   6.1.2.2    Foundation 
   6.1.2.3    Framing 
   6.1.2.4    Electrical 
   6.1.2.5    Plumbing 
   6.1.2.6    Mechanical 
   6.1.2.7    Insulation 
   6.1.2.8    Finish 
  6.1.3   Selecting and using appropriate tools, equipment, machines, materials, and 

           technical processes 
   6.1.3.1    Excavation 
   6.1.3.2    Foundation 
   6.1.3.3    Framing 
   6.1.3.4    Electrical 
   6.1.3.5    Plumbing 
   6.1.3.6    Mechanical 
   6.1.3.7    Insulation 
   6.1.3.8    Finish 
 6.2    Establish management and supervision system for construction project 
  6.2.1    Develop program of work 
   6.2.1.1   Time line 
  6.2.2    Establish construction budget 
 6.3    Evaluate construction project 
  6.3.1    Record keeping 
 

End of Exploring Architecture & Construction course outline 
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Exploring Communications Technology  

Course Description & Outline 
 

Exploring Communications Technology - is a course that allows students opportunity 
to explore careers in the communications technology field by investigating occupations in 
this cluster, experiencing typical occupational hands-on activities, gaining basic 
knowledge and developing basic technical skills which will prepare them for future 
career courses in one or more occupations. 
 
Standards Addressed (See Appendix for full description of Standards) 
The Standards for Technological Literacy© which can be addressed in this course are: 

Standard   7 Standard   8 Standard   9 Standard 11 Standard 12 
Standard 17 

The Missouri Show-Me Performance Standards which can be address in this course are: 
Goal 1.1 Goal 1.2   Goal 1.4 Goal 1.5  Goal 1.8   
Goal 1.10  Goal 2.1   Goal 2.5  Goal 2.6 Goal 2.7    
Goal 3.1 Goal 4.4  Goal 4.5  Goal 4.6 Goal 4.7    

 Goal 4.8 
The Missouri Show-Me Knowledge Standards which can be address in this course are: 
In Communication Arts:     CA 1   CA 3   CA 4   CA 5   CA 6    
 
In Fine Arts:          FA 1    FA 2    FA 4   
  
In Health/Physical Education:  H 6    H 7  
  
In Mathematics:          M 1    M 2    
 
In Science:          S 8    
 
Unit 1   Introduction to Communications Technology Careers 

1.2 What is Communications Technology? 
1.1.1    Defined 
1.1.2    Types of communications technology 

 1.2     What occupations can be found in communications technology? 
  1.2.1    Audio & Video Technology & Film 
   1.2.1.1    Video system technician 
   1.2.1.2    Video graphics, special effects, animation 
   1.2.1.3    Audio systems technician 
   1.2.1.4    Technical computer support technician 
   1.2.1.5    Other 
  1.2.2    Printing Technology 
   1.2.2.1    Graphic & printing equipment operator 
   1.2.2.2    Lithographer & platemaker 
   1.2.2.3    Computer typographer & composition equipment operator 
   1.2.2.4    Desktop publishing specialist, web page designer 
   1.2.2.5    Other 
  1.2.3    Visual Arts 
   1.2.3.1    Commercial photographer 
   1.2.3.2    Interior designer 
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   1.2.3.3    Graphic designer 
   1.2.3.4    CAD technician 
   1.2.3.5    Other 
  1.2.4    Performing Arts 
   1.2.4.1    Production manager, digital, video, stage 
   1.2.4.2    Cinematographer, film/video editors 
   1.2.4.3    Stagecraft designer, lighter, sets, sound effects, acoustics 
   1.2.4.4    Other 
  1.2.5    Broadcasting 
   1.2.5.1    Audio/Video operations 
   1.2.5.2    Control room technician 
   1.2.5.3    Station manager, radio/TV announcers 
   1.2.5.4    Broadcast technician 
   1.2.5.5    Other 
  1.2.6    Telecommunications 
   1.2.6.1    Telecommunication technician 
   1.2.6.2    Telecommunication equipment, cable, line repairer/installer 
   1.2.6.3    Telecommunication computer programmer & systems analyst 
   1.2.6.4    Other 
 1.3   How is communications technology organized? 
  1.3.1    Audio & Video Technology and Film 
  1.3.2    Printing Technology 
  1.3.3    Visual Arts 
  1.3.4    Performing Arts 
  1.3.5    Broadcasting 
  1.3.6    Telecommunications 
 1.4   Investigating specific occupations 
  1.4.1    What are the working conditions of this occupation? 
  1.4.2    What education do you need for this occupation? 
  1.4.3    What is the salary range for this occupation? 
  1.4.4    What is the long-range outlook for this occupation? 
  1.4.5    What technical skills must you have for this occupation? 
  1.4.6    What academic skills must you have for this occupation? 
 1.5   Interviewing the professional 
  1.5.1    Identifying professionals in the occupation 
  1.5.2   Corresponding with the professional 
  1.5.3   Interview with professional 
   1.5.3.1    Telephone interview 
   1.5.3.2    E-mail interview 
   1.5.3.3    Face-to-Face interview 
Unit 2   Exploring academic skills for communications technology 

2.5 Applied communications in communications technology 
2.5.1 Using written, verbal, and visual communication techniques consistent with 

industry standards 
2.6 Applied mathematics in communications technology 

2.6.1 Using mathematics concepts in communications technology 
2.7 Applied science in communications technology 

2.7.1 Using scientific principles in communications technology  
2.8 Applied measurement techniques in communications technology 

2.8.1 Using appropriate measuring techniques found in communications technology 
Unit 3   Exploring personal skills for communications technology 

3.5 Teamwork 
3.5.1 How to work as a team member 
3.5.2 Using teamwork to solve problems 

3.6 Leadership 
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3.6.1 Identify characteristics of good leader 
3.6.2 Identify different roles between team leader and team member 
3.6.3 Use leadership skills in communications technology project 

3.7 Organizational skills 
3.7.1 Use time management techniques for work schedules and deadlines 

3.8 Integrity, Honesty, Work Habits 
3.8.1 Match employers’ expectations with appropriate work habits 
3.8.2 Identify discrimination and harassment characteristics in the work place 

3.5   Problem solving, critical thinking, and decision making related to communications 
        technology 
 3.5.1    Develop and apply process for problem solving in communications technology 

  3.5.2    Develop and apply critical thinking strategies to analyze and evaluate 
               communications technology solutions 
Unit 4   Exploring technical skills for communications technology 
 4.1   Identify specific technical skills for related occupations in communications technology 

4.1   Identify communications technology processes & related tools and/or equipment 
 4.2   Develop safe practice with related tools and/or equipment found in communications 
         technology 
Unit 5   Practical applications in Communications Technology 
 5.1   Systems model 
  5.1.1    Apply universal systems model to communications technology processes 
  5.1.2    Identify inputs, processes, outputs, and feedback associated with 
             communications technology 
  5.1.3    Describe how technological systems interact to achieve common goals  
 5.2   Identify problem to solve in communications technology 
  5.2.1    Use design processes and techniques to solve problem 
  5.2.2    Use appropriate tools, equipment, machines, and/or processes 
  5.2.3    Design quality, reliability, and safety into communications technology solution 
 5.3   Establish safety regulations and procedures useful in communications technology 
  5.3.1    Identify needs for safety in communications technology 
  5.3.2    Develop knowledge of and skill in safe use of materials, machines, and tools 
  5.3.3    Identify and use procedures for safe use of and handling of hazardous 
              materials 
  5.3.4    Identify and handle emergency situations in communications technology 
 5.4   Establish communications technology management system 
  5.4.1    Develop plan to complete communications technology project 
   5.4.1.1    Personnel 
   5.4.1.2    Facilities 
   5.4.1.3    Finance 
  5.4.2    Participate in the organization of real or simulated communications technology 

            project 
 5.8   Evaluate communications technology processes 
  5.8.1    Record Keeping 
   5.8.1.1    Product output 
   5.8.1.2    Quality Control 
   5.8.1.3    Safety 
   5.8.1.3    Run Time/Down Time 
 
 

End of Exploring Communications Technology course outline 
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Exploring Engineering 

Course Description & Outline 
 

Exploring Engineering - is a course that allows students opportunity to explore careers 
in the engineering field by investigating occupations in this cluster, experiencing typical 
occupational hands-on activities, gaining basic knowledge and developing basic technical 
skills which will prepare them for future career courses in one or more occupations. 
(Adapted from ITEA – CATTS, Introduction to Engineering, Copyright © 2003, used by 
permission) 
 
Standards Addressed (See Appendix for full description of Standards) 
The Standards for Technological Literacy© which can be addressed in this course are: 

Standard   1 Standard   2 Standard   3 Standard   4 Standard   5 
Standard   6 Standard   8 Standard   9 Standard 10 Standard 11 
Standard 14 Standard 15 Standard 16 Standard 20  

The Missouri Show-Me Performance Standards which can be address in this course are: 
Goal 1.1 Goal 1.2  Goal 1.4 Goal 1.5   Goal 1.7    
Goal 1.8  Goal 1.10  Goal 2.1  Goal 2.2   Goal 2.3  
Goal 2.5  Goal 2.6 Goal 2.7   Goal 3.1 Goal 3.2   
Goal 3.3 Goal 3.4 Goal 3.5  Goal 3.6  Goal 3.7  
Goal 3.8 Goal 4.1 Goal 4.3  Goal 4.4  Goal 4.5   
Goal 4.6 Goal 4.7  Goal 4.8 

The Missouri Show-Me Knowledge Standards which can be address in this course are: 
In Communication Arts:    CA 1   CA 3  CA 4  CA 5  CA 6    
 
In Fine Arts:          FA 2  FA 4   
 
In Health/Physical Education: H 6  H 7  
  
In Mathematics:        M 1   M 2  M3 M 4  M 6  
 
In Science:          S 2  S 6  S 7  S 8    

 
Unit 1   Systems and Optimization 

Section 1.1   Core concepts in technology 
  1.1.1    Systems 
        1.1.1.1    Application of logic and creativity with compromises 
         1.1.1.2    Systems can be embedded within other systems 
         1.1.1.3    Stability of a system is related to its components 
        1.1.1.4    Feedback loop may be the most important step 
        1.1.1.5    Human Systems 
    1.1.1.5.1    Family 
     1.1.1.5.2    Government 
        1.1.1.6    Interaction between human and technological systems 
  1.1.2    Resources 
         1.1.2.1    Availability 
          1.1.2.2    Cost 
          1.1.2.3    Desirability 
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              1.1.2.4    Waste 
                1.1.2.5    Requirements 
    1.1.2.5.1    Criteria 
    1.1.2.5.2    Constraints 
    1.1.2.5.3    Effect on final design 
  1.1.3    Optimization and trade-offs 
  1.1.4    Processes/new technologies 
   1.1.4.1    New technologies create new processes 
   1.1.4.2    Can new processes create new technologies? 
  1.1.5    Controls 
   1.1.5.1    Quality Control 
      1.1.5.2    Management 
  1.1.6    Complex Systems 
        1.1.6.1    Many layers of controls/feedback loops 
          1.1.6.2    Provide information 

Section 1.2   Medical Technologies 
  1.2.1    Prevention 
  1.2.2    Rehabilitation 
  1.2.3    Vaccines 
  1.2.4    Pharmaceuticals 
  1.2.5    Medical and surgical procedures 
  1.2.6    Genetic engineering 
  1.2.7    Telemedicine  

   1.2.7.1   Medicine 
   1.2.7.2    Telecommunications 
   1.2.7.3    Virtual presence 
   1.2.7.4    Computer Engineering 
   1.2.7.5    Informatics 
   1.2.7.6    Artificial intelligence 
   1.2.7.7    Robotics 
   1.2.7.8    Materials science 
   1.2.7.9    Perceptual psychology 
  1.2.8    Biochemistry 
  1.2.9    Molecular biology 
   1.2.9.1    Manipulate the genetic materials 
Unit 2   Technology/Society Interaction and Ethics 

Section 2.1    Technology/society interaction & Ethics 
  2.1.1    Tech/Society interaction 
   2.1.1.1    Technology is both a cause and a result of scientific activity 
   2.1.1.2    Tools created by technology are use by scientists 
   2.1.1.3    Scientists have needs that, in turn, create tools 
  2.1.2    Society influences and responds to engineering 
  2.1.3    Society controls technological development 

2.1.3.1    Could big corporations be assisting disease stricken third world 
 countries for “face value”? 

   2.1.3.2    European markets are more open to the introduction of new products 
2.1.3.2.1    Americans are much more likely to fear any type of risk in a 
       new product and more likely to bring about a lawsuit if 

    something unplanned occurs 
  2.1.4    Historical events have shaped, and will continue to shape, technologies 
   2.1.4.1    Man on the moon 
   2.1.4.2    Exxon-Valdez oil spill 
  2.1.5    Scientific and technological issues are influenced by values 
  2.1.6    Technology has positive and negative effects 
   2.1.6.1    Internet banking 
   2.1.6.2    Nuclear power 
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   2.1.6.3    Coal 
   2.1.6.4    Gasoline 
   2.1.5.5    Electric cars (need electricity-An electric car doesn’t pollute the 

 environment, but the process of making the electricity does) 
  2.1.7    Some developments have no projected negative or positive effects 
   2.1.7.1    Lasers 
   2.1.7.2    GPS Implants 
  2.1.8    Politics plays a role in design 

2.1.8.1    Lobbyists spend time and monies for specific companies and products 
   2.1.8.2    Products may get approval because of pressures 
   2.1.8.3    Smaller ideas with no political influence may not come to light 

2.1.8.3.1    These small business solutions may actually be far superior 
 Section 2.2   Ethics 
  2.2.1    Professional and legal responsibilities 
   2.2.1.1    Engineers take an oath similar to the Hippocratic Oath for doctors 
   2.2.1.2    Guidelines for professional conduct 
   2.2.1.3    Contractual obligations 
   2.2.1.4    Legally bound to live up to the performance standards specified 
  2.2.2    Social responsibilities 
   2.2.2.1    Design and implement with a social conscience 
   2.2.2.2    Inform their publics about the risks 
  2.2.3    Ethical dilemmas 
   2.2.3.1    Might place their own personal or professional values in conflict with 

 those of employers or clients. 
   2.2.3.2    Engineering decisions may involve making trade-offs 
   2.2.3.3    When do engineers stop increasing safety or quality, and accept an 

 increased risk to human life or the environment? 
  2.2.4    Whistle-blowing 
   2.2.4.1    Conflict between a company practice and whistle-blower’s social  
                  conscience 
   2.2.4.2    Notify someone outside the company 
    2.2.4.2.1    Newspaper 
    2.2.4.2.2    Television 
    2.2.4.2.3    Regulatory agency 
   2.2.4.3    Attempt to bring public pressure 
   2.2.4.4    Clear detrimental effects on both the company and the individual 
   2.2.4.5    Roger Boisjoly 
    2.2.4.5.1    Morton-Thiokol 
    2.2.4.5.2    O-ring seals on the Challenger rocket booster 
   2.2.4.6    Bay Area Rapid Transit (BART) system 
    2.2.4.6.1    Engineers were fired 
    2.2.4.6.2    The press publicized the issue 
    2.2.4.6.3    BART train malfunctioned because of the  problem pointed 

    out 
2.2.4.6.4    Engineers received award for outstanding service in the 
                  public interest 

  2.2.5    Resolving ethical dilemmas 
   2.2.5.1    Raise their concern with the management 
   2.2.5.2    Create channels for internal discussion of the issues 
   2.2.5.3    Respect the engineer’s anonymity 
    2.2.5.3.1    McDonnell Aircraft solutions 
    2.2.5.3.2    Raytheon corporation solutions 
  2.2.6    Code of ethics 
   2.2.6.1    The Fundamental Principal 
    2.2.6.1.1    Engineers uphold and advance the integrity, honor and 

   dignity of the engineering profession by: 
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     2.2.6.1.1.1    Using their knowledge and skill for the   
                          enhancement of human welfare 
     2.2.6.1.1.2    Being honest and impartial, and serving 

       with fidelity the public, their employees, and 
       clients 

2.2.6.1.1.3    Striving to increase the competence and prestige 
       of the engineering profession 

2.2.6.1.1.4    Supporting the professional and technical 
       societies of their disciplines 

   2.2.6.2    The Fundamental Cannons 
    2.2.6.2.1    Engineers shall hold paramount the safety, health, and 

    welfare of the public in the performance of their 
    professional duties 

    2.2.6.2.2    Engineers shall perform services only in the areas of their 
    competence 

    2.2.6.2.3    Engineers shall issue public statements only in an objective 
    and truthful manner 

    2.2.6.2.4    Engineers shall act in professional matters for each 
    employer or client as faithful agents or trustees, and shall 
    avoid conflicts of interest 

    2.2.6.2.5    Engineers shall build their professional 
    reputation on the merit of their services and shall not 
    compete unfairly with others 

    2.2.6.2.6    Engineers shall associate only with reputable persons or 
    organizations 

    2.2.6.2.7    Engineers shall continue their professional development 
    throughout their careers and shall provide opportunities for 
    the professional development of those engineers under their 
    supervision 

Unit 3   Concurrent Engineering and Teamwork 
Section 3.1   Concurrent engineering and teamwork 

  3.1.1    Definition 
3.1.1.1    Synchronization or synergism of team members, groups of people or 

 company departments to ensure that every person involved knows and 
 understands the task at hand, the parameters that have to be met and 
 the set of skills that will be employed to solve the problem 

3.1.1.2    Integrated Product Development (IPD) is a philosophy that 
 systematically employs a teaming of functional disciplines to integrate 
 and concurrently apply all necessary processes to produce an effective 
 and efficient product that satisfies the customer’s needs 

 3.1.2    Initiated before brainstorming 
   3.1.2.1    Should be, but not limited to this timeframe 
  3.1.3    Multidisciplinary teams 
  3.1.4    Communications 
   3.2.3.1    Development 
   3.2.3.2    Manufacturing 
   3.2.3.3    Marketing 
   3.2.3.4    Distribution 
  3.1.5    Techniques, procedures, goals 
  3.1.6    Compromise 
  3.1.7    Agreement 
  3.1.8    Implementation 

Section 3.2   Influences on design come from personal characteristics 
  3.2.1    Multiple persons on a design team helps generate solutions 
   3.2.1.1    Factors 
    3.2.1.1.1    Creativity 
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    3.2.1.1.2    Resourcefulness 
    3.2.1.1.3    Ability to visualize and think abstractly 

Section 3.3    Conflicts often occur between group members 
  3.3.1    Opinions 
  3.3.2    Backgrounds 
  3.3.3    Experiences 
  3.3.4    Personalities 
Unit 4: Modeling and Problem Solving 

Section 4.1   Modeling 
  4.1.1    Descriptive Modeling 
   4.1.1.1    Diagrams 
    4.1.1.1.1    Cycle 
     4.1.1.1.1.1    A diagram that is used to show a process with a 

       continuous cycle 
    4.1.1.1.2    Target 
     4.1.1.1.2.1    A diagram that is used to show steps toward a 

       goal 
    4.1.1.1.3    Radial 
     4.1.1.1.3.1    A diagram that is used to show relationships of 

       elements to a core element 
    4.1.1.1.4    Venn 
     4.1.1.1.4.1    A diagram that is used to show areas of overlap 

       between and among element 
    4.1.1.1.5    Pyramid 

4.1.1.1.5.1    A diagram that is used to show foundation-based 
                     relationships 

   4.1.1.2    Used to 
    4.1.1.2.1    Illustrate various conceptual materials 
    4.1.1.2.2    Enliven documents 
   4.1.1.3    Graphs 
    4.1.1.3.1    Visually appealing; easy for users to see 
     4.1.1.3.1.1    Comparisons 
     4.1.1.3.1.2    Patterns 
     4.1.1.3.1.3    Trends in data 
   4.1.1.4    Flow Charts 
    4.1.1.4.1    Document procedures 
    4.1.1.4.2    Analyze processes 
    4.1.1.4.3    Indicate work or information flow 
    4.1.1.4.4    Track cost and efficiency 
   4.1.1.5    Block Diagrams 
    4.1.1.5.1    Provides shapes to  
     4.1.1.5.1.1    Brainstorm 
     4.1.1.5.1.2    Plan 
     4.1.1.5.1.3    Communicate 
   4.1.1.6    Verbal modeling 
    4.1.1.6.1    Description with words 
   4.1.1.7    Mathematical modeling 
   4.1.1.8    Geoinformatics 
    4.1.1.8.1    e.g. surveying, error theory, Global Position System (GPS), 

    photogrammetry, image analysis, Geographical Information 
    Systems (GIS) 

   4.1.1.9    Image Processing & Computer Graphics 
    4.1.1.9.1    e.g. biomedical imaging, industrial vision, material science, 

    remote sensing, scientific visualization and virtual reality 
   4.1.1.10    Intelligent Signal Processing 
    4.1.1.10.1    e.g. theory and methods for machine learning/adaptive 
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      signal processing neuroimaging biomedical signal 
processing, monitor systems, multimedia, humanitarian 
demeaning 

   4.1.1.11    Mathematical Physics 
    4.1.1.11.1    e.g. boundary value problems, vehicle dynamics, 

      Josephson junctions, nonlinear optics, molecular and 
      biomolecular dynamics 

   4.1.1.12    Numerical Analysis 
    4.1.1.12.1    e.g. optimization, simulation and inversion,  numerical 

      linear algebra, parallel algorithms, partial differential 
      equations, scientific computing 

   4.11.13    Operations Research 
    4.1.1.13.1    e.g. logistics, transport optimization, vehicle routing, 

      production and inventory planning , timetabling and crew 
      scheduling 

   4.1.1.14    Statistics 
4.1.1.14.1    e.g. environmental statistics, statistical design and analysis 

      of experiments, time series analysis, stochastic control 
      theory, multivariate analysis and classification, stochastic 
      processes 

   4.1.1.15    Scale models 
    4.1.1.15.1    A small object that represents in detail another, often larger 

      object 
    4.1.1.15.2    A preliminary work or construction that serves as a plan 

     from which a final product is to be  made: a clay model 
     ready for casing 

    4.1.1.15.3    Such a work or construction used in testing or perfecting a 
      final product: a test model of solar- powered vehicle 

  4.1.2    Functional modeling 
   4.1.2.1    Computer simulations 
    4.1.2.1.1    3D solid modeling 
    4.1.2.1.2    3D animation 
    4.1.2.1.3    Finite Element Analysis 
   4.1.2.2    Physical models of real systems with moving parts 

Section 4.2   Problem solving 
  4.2.1    Recognition of need 
   4.2.1.1    Direct response to specific needs and wants of society 
  4.2.2    Definition of the problem 
   4.2.2.1    Specifications clearly stated 
   4.2.2.2    Constraints clearly stated 
  4.2.3    Analysis of the problem 
   4.2.3.1    Brainstorming to formulate possible solutions 
   4.2.3.2    Thumbnail sketches to track ideas 
  4.2.4    Selection of a solution 
   4.2.4.1    Refine preliminary ideas 
    4.2.4.1.1    Identify workable solutions 
    4.2.4.1.2    Develop details/annotated sketches 
    4.2.4.1.3    Graphical analysis of possible solutions 
    4.2.4.1.4    Design analysis 
     4.2.4.1.4.1    Compare possible solutions 
     4.2.4.1.4.2    Refine alternative solutions 
     4.2.4.1.4.3    Narrow design solutions 
   4.2.4.2    Chose optimal solution with the aid of a modeling system 
 4.2.5    Development and Implementation 
   4.2.5.1    Detailed documentation of final solution (working drawings) 
   4.2.5.2    Components required for the construction 

Missouri Technology Education Guide 2002 v. 2.1 Missouri Department of Elementary & Secondary Education 54 
Chapter 3:  Scope & Sequence Division of Career Education 
 
  

 



   4.2.5.3    Complete the construction of a prototype 
  4.2.6    Evaluations and testing 
   4.2.6.1    Analysis of the prototype 
   4.2.6.2    Are the specifications met? 
  4.2.7    Re-design 
   4.2.7.1    Modifications to the prototype based on the evaluation and testing 

 phase 
    4.2.7.1.1    Reassess design specifications 
    4.2.7.1.2    Implement modifications 
    4.2.7.1.3    Update drawings and prototypes 
    4.2.7.1.4    Prototype new design solution 
Unit 5   Design 
 Section 5.1    Design 

5.1.1    Generate products, processes, and systems based on the recognition of a need 
   5.1.1.1    Functionality 
    5.1.1.1.1    Product or solution has to fulfill its intended purpose 
     5.1.1.1.1.1    Screwdrivers aren’t designed to be used as 

       hammers 
     5.1.1.1.1.2    Tables aren’t designed for people to stand on 
   5.1.1.2    Quality 
    5.1.1.2.1    Product or solution must be designed to meet certain 

    minimum standards 
5.1.1.2.2    In relationship to the conditions of the item’s intended use 

     5.1.1.2.2.1    Quality is defined according to the proper or 
       improper use of the item 

     5.1.1.2.2.2    Quality has to be evaluated in the context 
      5.1.1.2.2.2.1    Wearing dress shoes to play 

          basketball 
      5.1.1.2.2.2.2    Wearing tennis shoes for everyday use 
   5.1.1.3    Safety 
    5.1.1.3.1    Comply with codes and regulations 
    5.1.1.3.2    Provide safe use and operation by the user 
     5.1.1.3.2.1    Air bags 
      5.1.1.3.2.1.1    Early design intended to save lives 
      5.1.1.3.2.1.2    Force of impact injured and 

          sometimes killed users 
     5.1.1.3.2.2    Child car seats 
      5.1.1.3.2.2.1    Often installed incorrectly by user 
      5.1.1.3.2.2.2    Design sometimes failed, injuring 

          child 
   5.1.1.4    Ergonomics (human factors engineering) 
    5.1.1.4.1    Percentiles 

5.1.1.4.1.1    50 percentile = average of all people in a culture 
     5.1.1.4.1.2    90 percentile would be toward largest of people 
     5.1.1.4.1.3    10 percentile would be towards smallest of 

       people 
    5.1.1.4.2    Culture dictates physical characteristics 
     5.1.1.4.2.1    American 
     5.1.1.4.2.2    Chinese 
     5.1.1.4.2.3    African tribal 
    5.1.1.4.3    User can operate with ease and maximum efficiency 
     5.1.1.4.3.1    Chair design 
      5.1.1.4.3.1.1    For long term use 
       5.1.1.4.3.1.1.1    Recliners in home 
       5.1.1.4.3.1.1.2    Desk chairs at work 
      5.1.1.4.3.1.2    For short term use 
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       5.1.1.4.3.1.2.1    Fast food restaurants 
       5.1.1.4.3.1.2.2    Classrooms 
     5.1.1.4.3.2    Brake and gas pedals in vehicles 
      5.1.1.4.3.2.1    American Females need pedals closer 

          in most vehicles 
       5.1.1.4.3.2.1.1    Move seat up, then too 

             close to air bag 
   5.1.1.5    Appearance/Aesthetics 
    5.1.1.5.1    The appeal of a product is based on: 
     5.1.1.5.1.1    Materials 
     5.1.1.5.1.2    Processes 
     5.1.1.5.1.3    Finish 
     5.1.1.5.1.4    Color 
     5.1.1.5.1.5    Shape 
    5.1.1.5.2    If a consumer doesn’t like what they see, they are less likely 

    to buy it 
     5.1.1.5.2.1    First Toyota cars 
     5.1.1.5.2.2    Pre-worn clothing (i.e. ripped hats, jeans with 

       holes in them, etc.) 
   5.1.1.6    Environmental considerations 

5.1.1.6.1    Product must be designed so that it does not adversely affect 
    the environment 

     5.1.1.6.1.1    Wind tunnels 
     5.1.1.6.1.2    Decrease of vegetation in an area, decreasing 

       oxygen generation and consumption of CO2 
   5.1.1.7    Economics 
    5.1.1.7.1    Produced at least cost without sacrificing safety 
     5.1.1.7.1.1    Cost down 
     5.1.1.7.1.2    Profits up 
    5.1.1.7.2    Sometimes cuts are made to keep profits up 
     5.1.1.7.2.1    Cuts sometimes lead to unsafe products 
      5.1.1.7.2.1.1    Cuts in production 
      5.1.1.7.2.1.2    Cuts in materials 
      5.1.1.7.2.1.3    Cuts in safety systems 
     5.1.1.7.2.2    Public is not concerned until something drastic 

       happens 
    5.1.1.7.3    (e.g.) Sam Poong department store in Japan 
     5.1.1.7.3.1    Collapsed, killing 1,500 people 
     5.1.1.7.3.2    Management left after cracks appeared in walls 
      5.1.1.7.3.2.1    Didn’t tell employees, customers 
     5.1.1.7.3.3    People still shopping, employees still working 
     5.1.1.7.3.4    Building collapsed because of poor building 

       codes 
      5.1.1.7.3.4.1    Too much water in the concrete mix to 

          lessen the costs 
      5.1.1.7.3.4.2    Created a very weak concrete structure 
   5.1.1.8    Analyze 
    5.1.1.8.1    Electricity in nature (eels and catfish) 
    5.1.1.8.2    Cold light (fireflies) 
    5.1.1.8.3    Jet propulsion (squids) 
    5.1.1.8.4    Flight (insects, birds) 
    5.1.1.8.5    Mechanisms (human joints) 
    5.1.1.8.6    Structures (spider webs, beaver dams) 
    5.1.1.8.7    Special senses (bats sonar, migration timing) 
 

End of Exploring Engineering course outline 
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Exploring Information Technology 
Course Description & Outline 

 
Exploring Information Technology - is a course that allows students opportunity to 
explore careers in the information technology field by investigating occupations in this 
cluster, experiencing typical occupational hands-on activities, gaining basic knowledge 
and developing basic technical skills which will prepare them for future career courses in 
one or more occupations. 
 
Standards Addressed (See Appendix for full description of Standards) 
The Standards for Technological Literacy© which can be addressed in this course are: 

Standard   7 Standard   8 Standard   9 Standard 11 Standard 12 
Standard 17 

The Missouri Show-Me Performance Standards which can be address in this course are: 
Goal 1.1 Goal 1.2   Goal 1.4 Goal 1.5  Goal 1.8   
Goal 1.10  Goal 2.1   Goal 2.5  Goal 2.6 Goal 2.7 
Goal 3.1 Goal 4.4  Goal 4.5  Goal 4.6 Goal 4.7  
Goal 4.8   

The Missouri Show-Me Knowledge Standards which can be address in this course are: 
In Communication Arts:           CA 1   CA 3  CA 4  CA 5  CA 6   
  
In Health/Physical Education:  H 6    H 7  
  
In Mathematics:     M 1    M 2  
 
In Science:      S 8    
 
Unit 1   Introduction to Information Technology Careers 

1.3 What is Communications Technology? 
1.1.1    Defined 
1.1.2    Types of information technology 

 1.2   What occupations can be found in information technology? 
1.2.1    Network Systems 

1.2.1.1    Communications Analyst 
1.2.1.2    Data Communications Analyst 
1.2.1.3    Information Systems Administrator 
1.2.1.4    Information Systems Operator 
1.2.1.5    Information Technology Engineer 
1.2.1.6    Network: Administrator 
1.2.1.7    Engineer 
1.2.1.8    Technician  
1.2.1.9    PC Support Specialist 
1.2.1.10  Systems 

1.2.1.10.1    Administrator 
1.2.1.10.2    Engineer 
1.2.1.10.3    Technical Support Specialist 
1.2.1.10.4    User Support Specialist  
1.2.1.10.5    Telecommunications Network Technician 

   1.2.1.11    Other 
  1.2.2   Information Support and Services 

Missouri Technology Education Guide 2002 v. 2.1 Missouri Department of Elementary & Secondary Education 57 
Chapter 3:  Scope & Sequence Division of Career Education 
 
  

 



1.2.2.1    Database Development and Administration 
      1.2.2.1    Data 
      1.2.2.1.1    Administrator 
      1.2.2.1.1    Analyst 
      1.2.2.1.2    Architect 
      1.2.2.1.3    Modeler 
      1.2.2.1.4    Other 

1.2.2.2    Database 
1.2.2.2.1    Administrator 
1.2.2.2.2    Analyst 
1.2.2.2.3    Developer 
1.2.2.2.4    Modeler 
1.2.2.2.5    Security Expert 
1.2.2.2.6    Systems 

1.2.2.2.7.1    Administrator 
1.2.2.2.7.2    Analyst Tester 

     1.2.2.2.7    Other 
1.2.3   Technical Writer  

1.2.3.1    Desktop Publisher 
1.2.3.2    Editor  
1.2.3.3    Electronic Publications Specialist 
1.2.3.4    Publisher  
1.2.3.5    Instructional Designer, Online Publisher  
1.2.3.6    Technical Communicator 
1.2.3.7    Writer 
1.2.3.8    Other 

1.2.4    Technical Support 
1.2.4.1    Analyst 
1.2.4.2    Call Center Support Representative 
1.2.4.3    Content Manager 
1.2.4.4    Customer 

1.2.4.4.1    Liaison 
1.2.4.4.2    Service Representative 

1.2.4.5    Help Desk 
1.2.4.5.1    Specialist 
1.2.4.5.2    Technician 

1.2.4.6    Maintenance Technician 
1.2.4.7    Product Support Engineer 
1.2.4.8    Sales Support Technician 
1.2.4.9    Technical 

1.2.4.9.1    Support Engineer 
1.2.4.9.2    Support Representative  
1.2.4.9.3    Testing Engineer 

1.2.4.10  Enterprise Systems Analysis and Integration 
1.2.4.10.1    Application Integrator 
1.2.4.10.2    Other 

1.2.4.11  Data 
1.2.4.11.1    Systems Designer 
1.2.4.11.2    Warehouse Designer  
1.2.4.11.3    E-Business Specialist 
1.2.4.11.4    Other 

1.2.4.12    Information Systems 
1.2.4.12.1    Architect 
1.2.4.12.2    Planner 

1.2.4.13    Systems 
1.2.4.13.1    Analyst 
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1.2.4.13.2    Architect 
1.2.4.13.3    Integrator 

  1.2.5    Interactive Media 
1.2.5.1    Digital Media 

1.2.5.1.1    2D/3D Artist  
1.2.5.1.2    Animator 
1.2.5.1.3    Audio/Video Engineer 
1.2.5.1.4    Designer 
1.2.5.1.5    Media/Instructional Designer 
1.2.5.1.6    Other 

1.2.5.2    Multimedia 
1.2.5.2.1    Authoring Specialist 
1.2.5.2.2    Developer 
1.2.5.2.3    Specialist 
1.2.5.2.4    Producer 
1.2.5.2.5    Programmer 
1.2.5.2.6    Streaming Media Specialist 
1.2.5.2.7    Virtual Reality Specialist 
1.2.5.2.8    Other 

1.2.5.3    Web 
1.2.5.3.1    Designer 
1.2.5.3.2    Producer 

1.2.6    Web Development and Administration 
1.2.6.1    Web 

1.2.6.1.1    Administrator 
1.2.6.1.2    Architect 
1.2.6.1.3    Designer 
1.2.6.1.4    Page Developer 
1.2.6.1.5    Producer  
1.2.6.1.6    Site Developer 
1.2.6.1.7    Other 

1.2.6.2    Webmaster 
  1.2.7    Programming and Software Development 

1.2.7.1    Programming / Software Engineering 
1.2.7.1.1    Applications 

1.2.7.1.1.1    Analyst 
1.2.7.1.1.2    Engineer  
1.2.7.1.1.3    Computer Engineer 
1.2.7.1.1.4    Other 

1.2.7.2    Operating System 
1.2.7.2.1    Designer/Engineer 
1.2.7.2.2    Programmer Analyst  
1.2.7.2.3    Programmer 
1.2.7.2.4    Other 

1.2.7.3    Software Applications 
1.2.7.3.1    Architect 
1.2.7.3.2    Design Engineer 
1.2.7.3.2    Development Engineer 
1.2.7.3.3    Tester 
1.2.7.3.4    Other 

1.2.7.4    Systems 
1.2.7.4.1    Analyst 
1.2.7.4.2    Administrator 
1.2.7.4.3    Test Engineer 
1.2.7.4.4    Tester 

 1.3   How is information technology organized? 
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  1.3.1    Network Systems 
  1.3.2    Information Support and Services 
  1.3.3    Technical Writer 
  1.3.4    Technical Support 
  1.3.5    Interactive Media 
  1.3.6    Web Development and Administration 
  1.3.7    Programming and Software Development 
 1.4   Investigating specific occupations 
  1.4.1    What are the working conditions of this occupation? 
  1.4.2    What education do you need for this occupation? 
  1.4.3    What is the salary range for this occupation? 
  1.4.4    What is the long-range outlook for this occupation? 
  1.4.5    What technical skills must you have for this occupation? 
  1.4.6    What academic skills must you have for this occupation? 
 1.5   Interviewing the professional 
  1.5.1    Identifying professionals in the occupation 
  1.5.2   Corresponding with the professional 
  1.5.3   Interview with professional 
   1.5.3.1    Telephone interview 
   1.5.3.2    E-mail interview 
   1.5.3.3    Face-to-Face interview 
Unit 2   Exploring academic skills for information technology 

2.9 Applied communications in information technology 
2.9.1 Using written, verbal, and visual communication techniques consistent with 

industry standards 
2.10 Applied mathematics in information technology 

2.10.1 Using mathematics concepts in information technology 
2.11 Applied science in information technology 

2.11.1 Using scientific principles in information technology  
2.12 Applied measurement techniques in information technology 

2.12.1 Using appropriate measuring techniques found in information technology 
Unit 3   Exploring personal skills for information technology 

3.9 Teamwork 
3.9.1 How to work as a team member 
3.9.2 Using teamwork to solve problems 

3.10 Leadership 
3.10.1 Identify characteristics of good leader 
3.10.2 Identify different roles between team leader and team member 
3.10.3 Use leadership skills in information technology project 

3.11 Organizational skills 
3.11.1 Use time management techniques for work schedules and deadlines 

3.12 Integrity, Honesty, Work Habits 
3.12.1 Match employers’ expectations with appropriate work habits 
3.12.2 Identify discrimination and harassment characteristics in the work place 

3.5   Problem solving, critical thinking, and decision making related to information technology 
 3.5.1    Develop and apply process for problem solving in information technology 

  3.5.2    Develop and apply critical thinking strategies to analyze and evaluate 
               information technology solutions 
Unit 4   Exploring technical skills for information technology 
 4.1   Identify specific technical skills for related occupations in information technology 

4.1   Identify information technology processes & related tools and/or equipment 
 4.2   Develop safe practice with related tools and/or equipment found in information technology 
Unit 5   Practical applications in Information Technology 
 5.1   Systems model 
  5.1.1    Apply universal systems model to information technology processes 

Missouri Technology Education Guide 2002 v. 2.1 Missouri Department of Elementary & Secondary Education 60 
Chapter 3:  Scope & Sequence Division of Career Education 
 
  

 



  5.1.2    Identify inputs, processes, outputs, and feedback associated with information 
            technology 

  5.1.3    Describe how technological systems interact to achieve common goals  
 5.2   Identify problem to solve in information technology 
  5.2.1    Use design processes and techniques to solve problem 
  5.2.2    Use appropriate tools, equipment, machines, and/or processes 
  5.2.3    Design quality, reliability, and safety into information technology solution 
 5.3   Establish safety regulations and procedures useful in information technology 
  5.3.1    Identify needs for safety in information technology 
  5.3.2    Develop knowledge of and skill in safe use of materials, machines, and tools in 
              information technology 
  5.3.3    Identify procedures for safe use of and handling of hazardous 
              materials in information technology 
  5.3.4    Identify and handle emergency situations in information technology 
 5.4   Establish information technology management system 
  5.4.1    Develop plan to complete information technology project 
   5.4.1.1    Personnel 
   5.4.1.2    Facilities 
   5.4.1.3    Finance 
  5.4.2    Participate in the organization of real or simulated information technology 

            project 
 5.8   Evaluate information technology processes 
  5.8.1    Record Keeping 
   5.8.1.1    Product output 
   5.8.1.2    Quality Control 
   5.8.1.3    Safety 
   5.8.1.3    Run Time/Down Time 

 
 
 

End of Exploring Information Technology course outline 

Missouri Technology Education Guide 2002 v. 2.1 Missouri Department of Elementary & Secondary Education 61 
Chapter 3:  Scope & Sequence Division of Career Education 
 
  

 



Exploring Manufacturing 
Course Description & Outline 

 
Exploring Manufacturing - is a course that allows students opportunity to explore 
careers in the manufacturing field by investigating occupations in this cluster, 
experiencing typical occupational hands-on activities, gaining basic knowledge and 
developing basic technical skills which will prepare them for future career courses in one 
or more occupations. 
 
Standards Addressed (See Appendix for full description of Standards) 
The Standards for Technological Literacy© which can be addressed in this course are: 

Standard   7 Standard   8 Standard   9 Standard 11 Standard 12 
Standard 19  

The Missouri Show-Me Performance Standards which can be address in this course are: 
Goal 1.1 Goal 1.2   Goal 1.4 Goal 1.5  Goal 1.8   
Goal 1.10  Goal 2.1   Goal 2.5  Goal 2.6 Goal 2.7    
Goal 3.1 Goal 4.4  Goal 4.5 Goal 4.6 Goal 4.7  
Goal 4.8   

The Missouri Show-Me Knowledge Standards which can be address in this course are: 
In Communication Arts:     CA 1   CA 3   CA 4   CA 5   CA 6  
   
In Health/Physical Education:  H 6    H 7 
   
In Mathematics:     M 1     M 2  
 
In Science:      S 8    

 
Unit 1   Introduction to Manufacturing Careers 

1.4 What is manufacturing? 
1.1.1    Defined 
1.1.2    Types of manufacturing 

 1.2   What occupations can be found in manufacturing? 
  1.2.1    Production 

1.2.1.1    Assemblers 
1.2.1.2    Automated Manufacturing Technicians 
1.2.1.3    Calibration Technicians 
1.2.1.4    Electrical Installers and Repairers 
1.2.1.5    Extruding and Drawing Machine Setters/Set-Up Operators 
1.2.1.6    Machine Operators 
1.2.1.7    Foundry Workers 
1.2.1.8    Hand Packers and Packagers 
1.2.1.9    Instrument Makers 
1.2.1.10  Managers, Supervisors 
1.2.1.11  Millwrights 
1.2.1.12  Painters 
1.2.1.13  Pattern & Model Makers 
1.2.1.14  Precision Optical Goods Workers 
1.2.1.15  Sheet Metal Workers 
1.2.1.16  Solderers, Brazers and Welders 
1.2.1.17  Tool and Die Makers 
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1.2.1.18  Other 
  1.2.2    Production Process Development 

1.2.2.1    Design Engineers 
1.2.2.2    Electrical and Electronic Technicians and Technologists 
1.2.2.3    Electronics Engineers and Technologists 
1.2.2.4    Industrial Engineers 
1.2.2.5    Labor Relations Managers 
1.2.2.6    Manufacturing Engineers and Technicians 
1.2.2.7    Power Generating and Reactor Plant Operators 
1.2.2.8    Precision Inspectors, Testers, and Graders 
1.2.2.9    Production Managers 
1.2.2.10  Purchasing Agents 
1.2.2.11  Supervisors 
1.2.2.12  Other 

  1.2.3    Maintenance, Installers, Repairers 
1.2.3.1    Biomedical Equipment Technicians 
1.2.3.2    Boilermakers 
1.2.3.3    Computer Installers/Repairers 
1.2.3.4    Computer Maintenance Technicians 
1.2.3.5    Electrical Equipment Installers/Repairers 
1.2.3.6    Facility Electricians 
1.2.3.7    Industrial Facilities Managers 
1.2.3.8    Industrial Machinery Mechanics 
1.2.3.9    Industrial Maintenance 

1.2.3.9.1    Electricians 
1.2.3.9.2    Mechanics 
1.2.3.9.3    Technicians 

1.2.3.10  Instrument Calibration and Repairers 
1.2.3.11  Instrument Control Technicians 
1.2.3.12  Job/Fixture Designers  
1.2.3.13  Laser Systems Technicians 
1.2.3.14  Meter Installers/Repairers 
1.2.3.15  Millwrights 
1.2.3.16  Plumbers, Pipe Fitters and Steam Fitters 
1.2.3.17  Other 

  1.2.4    Quality Assurance 
1.2.4.1    Calibration Technicians 
1.2.4.2    Inspectors 
1.2.4.3    Lab Technicians 
1.2.4.4    Process Control Technicians 
1.2.4.5    Quality Control Technicians 
1.2.4.6    Quality Engineers 
1.2.4.7    SPC Coordinators 
1.2.4.8    Other 

  1.2.5    Logistics & Inventory Control (note:  also part of Transportation & Distribution 
              Career Cluster) 

1.2.5.1    Communications, Transportation and Utilities Managers 
1.2.5.2    Dispatchers 
1.2.5.3    Freight, Stock, and Material Movers 
1.2.5.4    Industrial Truck and Tractor Operators 
1.2.5.5    Logistical Engineers 
1.2.5.6    Material Handlers 
1.2.5.7    Material Movers 
1.2.5.8    Process Improvement Technicians 
1.2.5.9    Quality Control Technicians 
1.2.5.10  Traffic Managers 
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1.2.5.11  Traffic, Shipping, and Receiving Clerks 
1.2.5.12  Other   

1.2.6    Health, Safety & Environmental Assurance 
1.2.6.1    Environmental Engineers 
1.2.6.2    Environmental Specialists 
1.2.6.3    Health and Safety Representatives 
1.2.6.4    Safety Coordinators 
1.2.6.5    Safety Engineers 
1.2.6.6    Safety Team Leaders 
1.2.6.7    Safety Technicians 
1.2.6.8    Other 

 1.3   How is manufacturing organized? 
  1.3.1    Design/Engineering 
  1.3.2    Marketing 
  1.3.3    Finance 
  1.3.4    Procurement 
  1.3.5    Distribution/Warehousing 
  1.3.6    Production 
  1.3.7    Safety 
  1.3.8    Maintenance 
  1.3.9    Quality Assurance 
 1.4   Investigating specific occupations 
  1.4.1    What are the working conditions of this occupation? 
  1.4.2    What education do you need for this occupation? 
  1.4.3    What is the salary range for this occupation? 
  1.4.4    What is the long-range outlook for this occupation? 
  1.4.5    What technical skills must you have for this occupation? 
  1.4.6    What academic skills must you have for this occupation? 
 1.5   Interviewing the professional 
  1.5.1    Identifying professionals in the occupation 
  1.5.2   Corresponding with the professional 
  1.5.3   Interview with professional 
   1.5.3.1    Telephone interview 
   1.5.3.2    E-mail interview 
   1.5.3.3    Face-to-Face interview 
Unit 2   Exploring academic skills for manufacturing 

2.13 Applied communications in manufacturing 
2.13.1 Using written, verbal, and visual communication techniques consistent with 

industry standards 
2.14 Applied mathematics in manufacturing 

2.14.1 Using mathematics concepts in manufacturing technology 
2.15 Applied science in manufacturing 

2.15.1 Using scientific principles in manufacturing technology  
2.16 Applied measurement techniques in manufacturing 

2.16.1 Using appropriate measuring techniques found in manufacturing 
Unit 3   Exploring personal skills for manufacturing 

3.13 Teamwork 
3.13.1 How to work as a team member 
3.13.2 Using teamwork to solve problems 

3.14 Leadership 
3.14.1 Identify characteristics of good leader 
3.14.2 Identify different roles between team leader and team member 
3.14.3 Use leadership skills in manufacturing project 

3.15 Organizational skills 
3.15.1 Use time management techniques for work schedules and deadlines 
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3.16 Integrity, Honesty, Work Habits 
3.16.1 Match employers’ expectations with appropriate work habits 
3.16.2 Identify discrimination and harassment characteristics in the work place 

3.5   Problem solving, critical thinking, and decision making related to manufacturing 
 3.5.1    Develop and apply process for problem solving in manufacturing 

  3.5.2    Develop and apply critical thinking strategies to analyze and evaluate 
            manufacturing solutions 

Unit 4   Exploring technical skills for manufacturing 
 4.1   Identify the chemical, mechanical, and physical properties of manufacturing 
         materials 

4.1   Identify manufacturing processes & related tools and/or equipment 
 4.2   Develop safe practice with related tools and/or equipment 
 4.3   Develop an understanding and basic skill for precision and non-precision measurement 
  4.3.1    Identify and use different quality control applications in manufacturing 
  4.3.2    Develop and apply continuous quality improvement to the production of product 
Unit 5   Running a manufacturing enterprise 
 5.1   Systems model 
  5.1.1    Apply universal systems model to manufacturing process 
  5.1.2    Identify inputs, processes, outputs, and feedback associated with 
              manufacturing 
  5.1.3    Describe how technological systems interact to achieve common goals  
 5.2   Identify and/or design product to manufacture 
  5.2.1    Use design processes and techniques 
  5.2.2    Develop or improve a product that meets specified objectives 
  5.2.3    Design quality, reliability, and safety into product and manufacturing system 
 5.3   Establish safety regulations and procedures useful in manufacturing 
  5.3.1    Identify needs for safety in manufacturing 
  5.3.2    Develop knowledge of and skill in safe use of materials, machines, and tools 
  5.3.3    Identify and use procedures for safe use of and handling of hazardous 
              materials 
  5.3.4    Identify and handle emergency situations in manufacturing 

5.4   Procuring raw and stock materials for production 
 5.4.1    Identify raw materials needed for manufacturing product 
 5.4.2    Identify stock materials needed for manufacturing product 
 5.4.3    Develop procedures for receiving, controlling and distributing raw and stock 
             materials within manufacturing process 

 5.5   Designing and establishing manufacturing assembly line 
  5.5.1    Identify and select appropriate manufacturing system 
   5.5.1.1    Continuous 
   5.5.1.2    Intermittent 
   5.5.1.3    Custom 
   5.5.1.4    Other 
  5.5.2    Establish manufacturing processes 
   5.5.2.1    Process raw materials 
   5.5.2.2    Alter stock materials 
   5.5.2.3    Assembly procedures 
  5.5.3   Establish quality control standards and procedures for manufacturing system 
   5.5.3.1    Standards 
    5.5.3.1.1    Fit 
    5.5.3.1.2    Finish 
    5.5.3.1.3    Operation 
   5.5.3.2    Procedures 
    5.5.3.2.1    Measurement inspection 
    5.5.3.2.2    Visual inspection 
    5.5.3.2.3    Operational inspection 
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   5.5.3.3    Apply appropriate codes, laws, standards, or regulations to  
    manufacturing procedures 
    5.5.3.3.1    Occupational Safety and Health Administration (OSHA) 
    5.5.3.3.2    National Electrical Code (NEC) 
    5.5.3.3.3    American Society for Testing Materials (ASTM) 
 5.6   Establish manufacturing management system 
  5.6.1    Develop plan to complete manufacturing project 
   5.6.1.1    Personnel 
   5.6.1.2    Facilities 
   5.6.1.3    Finance 
  5.6.2    Participate in the organization of real or simulated manufacturing project 
 5.7   Run production system 
  5.7.1    Operation of production system 
  5.7.2    Maintenance in manufacturing process 
   5.7.2.1    Handling and storing of tools and materials 
   5.7.2.2     Manufacturers’ procedures on tools/equipment/machines 
   5.7.2.3    Accounting of preventative maintenance 
 5.8   Evaluate manufacturing process 
  5.8.1    Record Keeping 
   5.8.1.1    Product output 
   5.8.1.2    Quality Control 
   5.8.1.3    Safety 
   5.8.1.3    Run Time/Down Time 

 
End of Exploring Manufacturing course outline 
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Exploring Transportation & Distribution 
Course Description & Outline 

 
Exploring Transportation & Distribution - is a course that allows students opportunity 
to explore careers in the transportation and distribution fields by investigating 
occupations in this cluster, experiencing typical occupational hands-on activities, gaining 
basic knowledge and developing basic technical skills which will prepare them for future 
career courses in one or more occupations. 
 
Standards Addressed (See Appendix for full description of Standards) 
The Standards for Technological Literacy© which can be addressed in this course are: 

Standard   7 Standard   8 Standard   9 Standard 11 Standard 12 
Standard 18  

The Missouri Show-Me Performance Standards which can be address in this course are: 
Goal 1.1 Goal 1.2   Goal 1.4 Goal 1.5   Goal 1.8   
Goal 1.10  Goal 2.1   Goal 2.5  Goal 2.6  Goal 2.7    
Goal 3.1 Goal 4.4  Goal 4.5 Goal 4.6  Goal 4.7 
Goal 4.8    

The Missouri Show-Me Knowledge Standards which can be address in this course are: 
In Communication Arts:     CA 1   CA 3  CA 4  CA 5  CA 6    
 
In Health/Physical Education:  H 6    H 7   
 
In Mathematics:     M 1    M 2  
 
In Science:      S 2    S 6  S 7  S 8  
   
In Social Studies:     SS 5    
 
Unit 1   Introduction to Transportation & Distribution 

1.5 What are Transportation & Distribution Systems? 
1.5.1 Defined 
1.1.2    Types of transportation systems 
1.1.3    Types of distribution systems 

 1.2   What occupations can be found in transportation & distribution? 
  1.2.1    Transportation Operations 

1.2.1.1    Air/Space Transportation 
1.2.1.1.1    Airplane pilots/copilots 
1.2.1.1.2    Flight engineers 
1.2.1.1.3    Flight attendants 
1.2.1.1.4    Air traffic controllers 
1.2.1.1.5    Aircraft cargo handling supervisors 
1.2.1.1.6    Other 

1.2.1.2   Rail Transportation 
1.2.1.2.1    Dispatchers-rail 
1.2.1.2.2    Traffic managers 
1.2.1.2.3    Locomotive engineers 
1.2.1.2.4    Railyard conductors and yardmasters 
1.2.1.2.5    Railroad brake, signal and switch operators (including train 

    crew members and yard workers) 
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1.2.1.2.6    Railyard engineers 
1.2.1.2.7    Other 

1.2.1.3    Water Transportation 
1.2.1.3.1    Dispatchers—water 
1.2.1.3.2    Traffic managers 
1.2.1.3.3    Captains 
1.2.1.3.4    Pilots of water vessels 
1.2.1.3.5    Sailors and marine oilers 
1.2.1.3.6    Ship engineers 
1.2.1.3.7    Bridge and lock tenders 
1.2.1.3.8    Other 

1.2.1.4    Road Transportation 
1.2.1.4.1    Dispatchers 

1.2.1.4.1.1    Truck/bus/taxi, traffic managers 
1.2.1.4.2    Truck drivers 

1.2.1.4.2.1    Tractor-trailer 
1.2.1.4.2.2    Light or delivery services 

1.2.1.4.3    Bus drivers 
1.2.1.4.3.1    Transit and intercity 
1.2.1.4.3.2    Bus drivers-school 

1.2.1.4.4    Taxi drivers and chauffeurs 
1.2.1.4.5    Truck/bus/taxi terminal operations and support jobs 

1.2.1.5    Transit Systems 
1.2.1.5.1    Mass transit 

1.2.1.5.1.1    Dispatchers 
 1.2.1.5.1.1.1    Bus 
 1.2.1.5.1.1.2    Rail 
1.2.1.5.1.2    Traffic managers 
 1.2.1.5.1.2.1    Bus 
 1.2.1.5.1.2.2    Rail 
1.2.1.5.1.3    Drivers—transit and intercity 

1.2.1.5.1.3.1    Bus 
1.2.1.5.1.3.2    Subway and streetcar operators 

1.2.1.5.1.4    Other 
1.2.2    Logistics Planning and Management Services 

1.2.2.1    Logisticians 
1.2.2.2    Logistics managers 
1.2.2.3    Logistics Engineers 
1.2.2.4    Logistics analysts 
1.2.2.5    Logistics consultants 
1.2.2.6    International logistics 
1.2.2.7    Other 

  1.2.3    Warehousing & Distribution Center Operations 
1.2.3.1    Warehouse managers 
1.2.3.2    Industrial and packaging engineers 
1.2.3.3    Traffic, shipping and receiving clerks 
1.2.3.4    Production, planning, expediting clerks 
1.2.3.5    First-line supervisors/managers of helpers 
1.2.3.6    Material movers-hand 
1.2.3.7    First-line supervisors/managers of transportation and material-moving 

machine and vehicle operators 
1.2.3.8    Car, truck and ship loaders 
1.2.3.9    Packers and packagers-hand 
1.2.3.10  Other 

  1.2.4    Facility & Mobile Equipment Maintenance 
1.2.4.1    Facility 
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1.2.4.1.1    Facility maintenance managers and engineers 
1.2.4.1.2    Industrial equipment mechanics 
1.2.4.1.3    Industrial electricians 
1.2.4.1.4    Electrical/electronic technicians 
1.2.4.1.5    Facility/terminal maintenance 
1.2.4.1.6    Other 

1.2.4.2    Mobile Equipment 
1.2.4.2.1    General 

1.2.4.2.1.1    Mobile equipment maintenance managers 
1.2.4.2.1.2    Electrical and electronic installers & repairers 
1.2.4.2.1.3    Mobile heavy equipment mechanics 
1.2.4.2.1.4    Other 

1.2.4.3    Air/Space 
1.2.4.3.1    Aerospace engineering and operations technicians 
1.2.4.3.2    Aircraft mechanics and service technicians 
1.2.4.3.3    Airframe mechanics 
1.2.4.3.4    Power plant mechanics 
1.2.4.3.5    Aircraft engine specialists 
1.2.4.3.6    Aircraft body and bonded structure repairers 
1.2.4.3.7    Avionics technicians 
1.2.4.3.8    Other 

1.2.4.4    Water 
1.2.4.4.1    Motorboat mechanics 
1.2.4.4.2    Ship mechanics and repairers 
1.2.4.4.3    Motorboat mechanics 
1.2.4.4.4    Automotive/truck mechanics and body repairers 
1.2.4.4.5    Other 

1.2.4.5    Rail 
1.2.4.5.1    Rail car repairers 
1.2.4.5.2    Signal and track switch repairers 
1.2.4.5.3    Rail locomotive and car mechanics and repairers 
1.2.4.5.4    Other 

1.2.4.6    Road 
1.2.4.6.1    Electronic equipment installers and repairers 

1.2.4.6.1.1    Motor vehicle 
1.2.4.6.2    Automotive body and related repairers 
1.2.4.6.3    Automotive glass installers and repairers 
1.2.4.6.4    Automotive service technicians and mechanics 
1.2.4.6.5    Automotive master mechanics 
1.2.4.6.6    Automotive specialty technicians 
1.2.4.6.7    Bus and truck mechanics and diesel engine specialists 
1.2.4.6.8    Motorcycle mechanics 
1.2.4.6.9    Bicycle repairers 
1.2.4.6.10  Tire repairers and changers 
1.2.4.6.11  Other 

  1.2.5    Transportation Systems/Infrastructure Planning, Management, & Regulation 
1.2.5.1    General 

1.2.5.1.1    Intermodal 
1.2.5.1.1.1    Urban and regional planners 

1.2.5.1.2    Civil engineers 
1.2.5.1.2.1    Engineering technicians 
1.2.5.1.2.2    Surveying and mapping technicians 

1.2.5.1.3    Government service executives 
1.2.5.1.4    Environmental compliance inspectors 
1.2.5.1.5    Other 

1.2.5.2    Air/Space 
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1.2.5.2.1    Air traffic controllers 
1.2.5.2.2    Aviation inspectors 

 1.2.5.2.3    Other 
1.2.5.3    Road 

1.2.5.3.1    Traffic engineers 
1.2.5.3.2    Traffic technicians 
1.2.5.3.3    Motor vehicle inspectors 
1.2.5.3.4    Freight inspectors 
1.2.5.3.5    Other 

1.2.5.4    Rail 
1.2.5.4.1    Railroad inspectors 
1.2.5.4.2    Other 

1.2.5.5    Water 
1.2.5.5.1    Marine cargo inspectors 
1.2.5.5.2    Vessel traffic control specialists 
1.2.5.5.3    Other 

1.2.5.6    Transit 
1.2.5.6.1    Public transportation inspectors 
1.2.5.6.2    Other 

  1.2.6    Health, Safety & Environmental Management 
1.2.6.1    Health and safety managers 
1.2.6.2    Industrial health and safety engineers 
1.2.6.3    Environmental scientists and specialists 
1.2.6.4    Environmental science and protection technicians 
1.2.6.5    Environmental managers and engineers 
1.2.6.6    Environmental compliance inspectors * Safety analysts 
1.2.6.7    Other 

  1.2.7    Sales & Service 
1.2.7.1    Marketing managers 

1.2.7.1.1    Sales managers 
1.2.7.1.2    Sales representatives 

1.2.7.1.2.1    transportation/logistics services 
1.2.7.2    Reservation, travel and transportation agents/clerks 
1.2.7.3    Cargo and freight agents 
1.2.7.4    Customer service managers 

1.2.7.4.1    Customer service representatives 
1.2.7.5    Customer order and billing clerks 
1.2.7.6    Cashiers, counter and rental clerks 

 1.3   How are transportation systems organized? 
  1.3.1    Transportation of people 
   1.3.1.1    Private transportation 
   1.3.1.2    Public transportation 
   1.3.1.3    Maintenance/Repair 
   1.3.1.4    Safety 
  1.3.2    Transportation of goods 
   1.3.2.1    Public vehicle transportation 
   1.3.2.2    Private business vehicle transportation 
   1.3.2.3    Maintenance/Repair 
   1.3.2.4    Safety 
  1.3.3    Rail, Road, Air/Space, Sea 
  1.3.4    Safety 
 1.4   How are distribution systems organized? 
  1.4.1    Warehousing 
  1.3.5    Packaging 
  1.3.6    Shipping/Receiving 
  1.3.7    Safety 
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  1.3.8    Maintenance 
  1.3.9    Management 
 1.5   Investigating specific occupations 
  1.5.1    What are the working conditions of this occupation? 
  1.5.2    What education do you need for this occupation? 
  1.5.3    What is the salary range for this occupation? 
  1.5.4    What is the long-range outlook for this occupation? 
  1.5.5    What technical skills must you have for this occupation? 
  1.5.6    What academic skills must you have for this occupation? 
 1.6   Interviewing the professional 
  1.6.1     Identifying professionals in the occupation 
  1.6.2    Corresponding with the professional 
  1.6.3    Interview with professional 
   1.6.3.1    Telephone interview 
   1.6.3.2    E-mail interview 
   1.6.3.3    Face-to-Face interview 
Unit 2   Exploring academic skills for transportation & distribution 

2.1    Applied communications in transportation & distribution 
2.1.1    Using written, verbal, and visual communication techniques consistent with 

industry standards 
2.2    Applied mathematics in transportation & distribution  

2.2.1     Using mathematics concepts in transportation & distribution technology 
2.3    Applied science in transportation & distribution 

2.3.1     Using scientific principles in transportation & distribution 
2.4    Applied measurement techniques in transportation & distribution 

2.4.1     Using appropriate measuring techniques found in transportation & distribution 
Unit 3   Exploring personal skills for transportation & distribution 

3.1    Teamwork 
3.1.1 How to work as a team member 
3.1.2 Using teamwork to solve problems 

3.2 Leadership 
3.2.1 Identify characteristics of good leader 
3.2.2 Identify different roles between team leader and team member 
3.2.3 Use leadership skills in transportation and distribution  projects 

3.3 Organizational skills 
3.3.1 Use time management techniques for work schedules and deadlines 

3.4 Integrity, Honesty, Work Habits 
3.4.1 Match employers’ expectations with appropriate work habits 
3.4.2 Identify discrimination and harassment characteristics in the work place 

3.5   Problem solving, critical thinking, and decision making related to transportation and 
        distribution 
 3.5.1    Develop and apply process for problem solving in transportation and distribution 

  3.5.2    Develop and apply critical thinking strategies to analyze and evaluate 
            transportation and distribution solutions 

3.5   Problem solving, critical thinking, and decision making related to transportation & 
        distribution 
 3.5.1      Develop and apply process for problem solving in transportation & distribution 

  3.5.2      Develop and apply critical thinking strategies to analyze and evaluate 
              transportation & distribution solutions 

Unit 4   Exploring technical skills for transportation & distribution 
 4.1   Troubleshoot transportation & distribution systems using appropriate tools and/or equipment 

4.1   Identify transportation & distribution related tools and/or equipment 
 4.2   Develop safe practice with related tools and/or equipment 
 4.3   Develop an understanding and basic skill for precision and non-precision measurement 
  4.3.1    Identify and use different quality control applications in transportation & 
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            distribution systems 
4.3.2 Develop and apply continuous quality improvement in transportation & 
            distribution systems 

Unit 5   Functioning in transportation & distribution systems 
 5.1   Design a distribution system for storing and shipping goods 
  5.1.1    Apply universal systems model to distribution system 
  5.1.2    Identify inputs, processes, outputs, and feedback associated with distribution 

            system 
  5.1.3    Describe how technological systems interact to achieve this common goal 
 5.2   Design a transportation system for moving general public 
  5.2.1    Apply universal systems model to transportation system 
  5.2.2    Identify inputs, processes, outputs, and feedback associated with transportation 

            system 
  5.2.3    Describe how technological systems interact to achieve this common goal 
 5.3   Establish safety regulations and procedures useful in transportation systems 
  5.3.1    Identify needs for safety in transportation systems 
  5.3.2    Develop knowledge of and skill in safe use of materials, machines, and tools used  

            in transportation systems 
  5.3.3    Identify and use procedures for safe use of and handling of hazardous materials 
  5.3.4    Identify and handle emergency situations in transportation systems 

5.4   Establish safety regulations and procedures useful in distribution systems 
 5.4.1    Identify needs for safety in distribution systems 

  5.4.2    Develop knowledge of and skill in safe use of materials, machines, and tools used 
            in distribution systems 

  5.4.3    Identify and use procedures for safe use of and handling of hazardous materials in 
            distribution systems 

 5.4.3    Identify and handle emergency situations in distribution systems 
  5.4.3   Establish quality control standards and procedures for transportation and 

           distribution systems 
   5.4.3.1    Standards 
   5.4.3.2    Procedures 
   5.4.3.3    Apply appropriate codes, laws, standards, or regulations to  
    transportation and distribution systems 
    5.4.3.3.1    Occupational Safety and Health Administration (OSHA) 
    5.4.3.3.2    National Transportation Safety Board (NTSB) 
    5.4.3.3.3    Society of Automotive Engineers (SAE) 
    5.4.3.3.4    Federal Aviation Administration (FAA) 
    5.4.3.3.5    Federal Railroad Administration (FRA) 
 5.5   Establish distribution management system 
  5.5.1    Develop plan to complete distribution project 
   5.5.1.1    Personnel 
   5.5.1.2    Facilities 
   5.5.1.3    Finance 
  5.5.2    Participate in the organization of real or simulated distribution project 
 5.6   Establish transportation management system 
  5.6.1    Develop plan to complete transportation project 
   5.6.1.1    Personnel 
   5.6.1.2    Facilities 
   5.6.1.3    Finance 
  5.6.2    Participate in the organization of real or simulated transportation project 
 5.7   Maintain transportation and distribution systems 
  5.7.1    Operation of transportation and distribution systems 
  5.7.2    Maintenance in transportation and distribution systems 
   5.7.2.1    Handling and storing of tools and materials 
   5.7.2.2    Performance of scheduled and unscheduled maintenance in 

               transportation and distribution systems 
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   5.7.2.3    Accounting of preventative maintenance in transportation and 
distribution systems 

 5.8   Evaluate transportation and distribution process 
  5.8.1    Record Keeping 
   5.8.1.1    Product output 
   5.8.1.2    Quality Control 
   5.8.1.3    Safety 
   5.8.1.3    Run Time/Down Time 
 
 

End of Exploring Transportation & Distribution course outline 
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C.  Industrial Technology Program 
 

The Industrial Technology program is designed to provide general hands-on craft skills 
and exposure to avocational interests of students.  The courses offered follow traditional 
materials and processes, energy and power, and communications skill based content and 
are offered at the discretion and needs of the Local Education Authority (LEA) as a 
practical arts credit option.  The Industrial Technology program as a practical arts 
offering is not available for Missouri Career Education (formally Missouri Vocational 
Education) program approval. 
 

Level I: Awareness Courses 
•Elementary School Technology Education 
EL TEC K-6 
C&D 105400 
Grades K-6 

This course develops an initial awareness 
of the technological world.  It provides 
opportunities for exploring, manipulating 
and planning with tools, materials & 
processes by using technological activities 
that reinforce basic mathematics, science & 
social studies skills. 

Level II: Foundation Building Course 
Introduction to Industrial Technology I, II, 
III 
IN TEC 6-9 
C&D 105405 
Grades 6-9 

This course develops a foundation of 
technological understanding and capability 
that provides an overview upon which 
future courses can build.  Students 
systematically survey energy & power, 
materials & processing, & communications 
technology with demonstrations and 
practical activities that develop 
understanding, attitude, skill & problem-
solving capability. 

Level III: Initial and Intermediate Competency Mastery Courses 
Technology Specialization I Courses 

These courses introduce, either in combined form or single-system focus, the systems of industrial 
technology to students.  They are the first of the specialization courses. 
Exploration of Industrial Technology 
EX IND TEC 
C&D 105450 
Grades 8-12 

An exploration of industrial technology’s 
three systems (energy & power, materials 
& processes, communications) that builds 
depth & breadth.  The emphasis in on 
increased capability with a greater variety 
of tools, materials, processes, career 
awareness and reinforcement of basic 
skills/core competencies. 

Introduction to Communication 
Technology 
COMMUN 
C&D 105435 
Grades 9-12 

Students develop communication 
technology capabilities through activities 
with graphic arts, photography, electronic 
communication, biological system 
communication, drafting (CAD) & design, 
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media and information storage & retrieval.  
Emphasis is placed on developing 
understanding of the concepts that underlie 
each application. 

Introduction to Energy & Power 
Technology 
ENGY-POWER 
C&D 105410 
Grades 9-12 

Students develop energy & power 
technology capabilities through activities 
with energy, power, instrumentation, 
control, electricity/electronics, 
transportation, conservation, hydraulics & 
pneumatics & bio-related energy.  
Emphasis is placed on developing 
understanding of the scientific principles 
that underlie each application. 

Introduction to Materials & Processing 
Technology 
MATRL-PROC 
C&D 105420 
Grades 9-12 

Through manufacturing & construction 
activities students study the production of 
products using metal, ceramic, synthetic, 
and organic (e.g., woods) and biological 
materials.  Experiences also involve 
management, research, development, 
marketing and servicing as used by 
industries providing goods, services & 
structures. 

Technology Specialization II Courses 
These courses help students build depth in each of the designated systems of industrial technology.  They 
offer specialization within a system as indicated by their name.  Examples include but are not limited to, 
the following: 
Ceramics, woods, metals or plastics 
Digital Electronics 
Alternative energy technology 
CAD/CAM 

Robotics, machine control 
Engine technology 
Microprocessor technology 
Engineering graphics 

Materials & Processing Courses 
Manufacturing Technology 
MFG TECH 
C&D 105423 
Grades 10-12 

A study of material processes (separating, 
combining, forming, conditioning & 
finishing) in conjunction with the managed 
sequence of activities used to convert an 
idea into a useful manufactured product or 
service. 

Construction Technology 
CONSTR TEC 
C&D 105424 
Grades 10-12 

A study of the designing, planning & 
constructing of a structure on-site.  
Emphasis will be on pre-construction, 
construction & post-construction processes 
from management through actual 
construction. 

Engineering Materials Technology 
ENMAT TEC 
C&D 105425 

A study of the materials used for 
technological applications in production.  
Includes investigations of the properties & 
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Grades 10-12 testing (destructive and non-destructive) of 
metals, wood, ceramics, synthetics and bio-
tech materials & their implications for 
energy, communication, and production. 

Bio-Technology 
BIOTECH 
C&D 105401 
Grades 10-12 

An interdisciplinary study of the materials 
and processes used in biotechnology.  This 
course involves biological applications in 
energy & power, communication, & 
materials & processing areas such as the 
production of electricity, digesting of 
pollutants, biological computing, etc. 

Industrial Ceramics Technology 
IN CER TEC 
C&D 105421 
Grades 10-12 

A study of the tools, materials, & industrial 
processes involved in the manufacturing of 
products made from nonmetallic resources 
such as rocks, clay, glass & sand including 
the industrial ceramic products. 

Industrial Plastics Technology 
IN PL TECH 
C&D 195422 
Grades 10-12 

A study of the operations involved in the 
manufacture and transformation of 
synthetics (plastics) into usable products 
with special emphasis placed on technical 
information, qualities, specifications & 
standards.  Learning experiences include 
experimenting, creating, designing, 
fabricating, forming & evaluating plastic 
products. 

Industrial Metals Technology 
IND METALS 
C&D 105470 
Grades 10-12 

Study of the operations involved in the 
transformation of metal into usable 
products with special emphasis placed on 
technical information, qualities, 
specifications & standards.  Activities 
include experimenting, creating, designing, 
constructing & evaluating metal products 
in foundry, welding, sheet metal, machine 
metal areas and automated &/or 
computerized manufacturing. 

Industrial Woods Technology 
IND WOODS 
C&D 105482 
Grades 10-12 

A study of the woods/cellulose 
manufacturing industry, the construction of 
buildings & the production using wood & 
cellulose products.  Learning experiences 
include experimenting, designing, 
constructing, operating and evaluating 
industrial tools, processes, forest products, 
related synthetic materials, cabinetmaking, 
woods machining & finishing. 

Energy & Power Cluster Courses 
Electricity/Electronics Technology A study of the sources, measurements, 
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E/ELTRN 
C&D 105440 

control & application of electrical energy 
in devices such as those used in heating, 
power, illumination, communications such 
as the telegraph, telephone, radio, 
television, radar & computers.  Learning 
activities include experimenting with 
designing, constructing & testing electrical 
devices. 

Alternate Energy Systems 
ALT ENRGY 
C&D 105413 
Grades 10-12 

A survey of wind, biomass, solar, 
geothermal & other nontraditional energy 
sources, characteristics & applications by 
means of project & hands-on activity. 

Technology Systems Control 
TECH SYS 
C&D 105442 
Grades 10-12 

Study of the control methods used for 
technological systems such as industrial 
equipment & processes.  Involves the 
application of programmable controller 
semiconductors, photoelectric devices, 
relays, servomechanisms, hydraulics, 
pneumatics, mechanics, & electronic 
heating, together with digital principles & 
applications.  Activities include 
experiments & practical project work. 

Power Mechanics Technology 
POWER MECH 
C&D 105411 
Grades 10-12 

A study of the development, transmission 
and utilization of power including the 
theory, related physical and chemical 
principles, maintenance and repair of 
engines & similar power sources. 

Transportation Systems 
TRANS SYS  
C&D 105414 
Grades 10-12 

A study of various transportation systems 
for materials and people.  Trains, cars, 
boats, airplanes, spacecraft, pipelines & 
conveyors are sample systems used in the 
hands-on activities. 

Communication Courses 
Architectural Structures & Design 
Technology 
ARCH DGN 
C&D 105431 
Grades 10-12 

Communicating, through lines & symbols, 
information about buildings.  Activities 
involve preliminary sketches, plans, 
models, elevations, sections, detail 
drawings, the study of architectural design, 
history of structures, building ordinances, 
building materials & processes, & 
computer-aided drafting. 

Communications Electronics Technology 
COM ELECTR 
C&D 105441 
Grades 10-12 

A detailed foundation of theoretical 
knowledge, instrumentation and practical 
application of electronics used in the 
communications industry.  Instruction & 
hands-on work includes power, supplies, 
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amplifiers, oscillators, transmitters, 
receivers, electromagnetic radiation & 
semiconductors. 

Drafting & Design Technology 
DR-DGNTECH 
C&D 105430 
Grades 10-12 

Communications of ideas through 
drawings, sketches, charts, graphs & maps.  
Develops skills through freehand, 
instrument & computer drawing involved 
in lettering, sketching & dimensioning; 
geometric construction, orthographic & 
pictorial drawing; auxiliary, section & 
working drawings. 

Graphic Communications Technology 
GR CM-TECH 
C&D 105492 
Grades 10-12 

A study of the tools, materials & processes 
involved in the mass production of 
communication by means of photography 
& printing such as intaglio, relief, screen 
process printing & thermography.  
Learning activities include using cameras, 
developing negatives & making contact 
prints, enlargements, mountings, 
composition, imposition, presswork & 
bindery. 

Engineering Graphics Technology 
ENGR GRAPH 
C&D 105433 
Grades 10-12 

A study of the graphic solution to space 
problems & of the communication of 
mechanical designs through lines, symbols 
and drawings.  The course involves 
working drawings, orthographic projection, 
pictorial views & assembly drawings used 
in areas such as production, computer-
aided drafting, & manufacturing. 

Video Production Technology 
VIDEO TECH 
C&D 105432 
Grades 10-12 

Introduces all stages & aspects of 
production technology involved with video 
and related electronic media.  The 
fundamental processes and equipment of 
video production, including 
synchronization, signal processing, special 
effects, & electronic editing are addressed. 

Level IV: Analysis and Synthesis Courses 
Research and Development 
RSCH-DEVEL 
C&D 105406 
Grades 10-12 

Targeted on developing technological 
analysis & synthesis skills, this course 
allows students to pursue relevant 
technological problems.  Considerable 
independent work is involved in 
investigating the theory and practice of 
significant facets of industrial technology. 

Enterprise 
ENTERPRISE 

This course involves student establishment 
and operation of a manufacturing, 
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C&D 105408 
Grades 10-12 

construction or service enterprise. 

Engineering Technology Education (I-IV) 
ENG TECH 
C&D 105407 
Grades 9-12 

An introduction to the design & 
engineering processes & materials 
currently used in structured problem-
solving and design. Students explore 
futuristic trends & current problems as they 
experiment, research & develop key facets 
of technology in any cluster.  Typically 
involves cooperative experiences with 
engineering firms/individuals.  Serves as a 
pre-engineering function for advanced 
students.  May be taught sequentially. 

Industrial Technology Problem Solving 
TECH PROB 
C&D 105409 
Grades 9-12 

Detailed study of the processes involved in 
individual & group technological problem 
solving.  Involves design briefs, prototype 
solutions & the producing of a working 
original/model. 

Principles of Technology 
PRIN-TECH 
C&D 135910 
Grades 10-12 

Systematic study of the applied physics 
(optic, mechanics, electronics) underlying 
most of technology today.  Involves 
experimentation & hands-on activities. 

Interdisciplinary Approaches to Industrial 
Technology 
INDISCTECH 
C&D 105402 
Grades 9-12 

A cross-curricular study of industrial 
technology, its impacts, and mechanisms.  
Involves case studies, experimentation & 
hands-on activities guided by a team of 
instructors from various disciplines, such 
as mathematics, science, social science, 
language arts, & Technology Education. 

Other Courses & Assignments 
Other Technology Education Courses 
O IND TECH 
C&D 105499 
Grades 9-12 

Included are other organized subject matter 
content & learning situations in industrial 
technology/technology education which are 
not included in any other course 
descriptions. 

Technology Education Supervision 
INTECHSUPV 
C&D 105497 

Involves the coordination & supervision of 
TE programs, facilities and faculty.  
Typically includes planning, control, 
management & evaluation responsibilities. 
(Note: requires TE certification plus a 
graduate degree in TE) 

Technology Education Departmental 
Duties 
INTECHDEPT 
C&D 105498 
Grades 9-12 

Involves assigned TE program duties other 
than supervision. Usually a special project, 
e.g., facility or curriculum updating. 
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Recommended Industrial Technology Course Content 
 
Each of these courses has competencies presented in groups suggested by major units of 
instruction as shown below.  Some important content topics within each major unit are 
also provided for overview purposes.  These lists do not imply a sequence for instruction 
other than what is inherent in the content itself.  Instructors may wish to reorganize the 
content into different units if it is appropriate to their course goals.  Since the 
implementation of these courses will vary in length, content may be added/substituted as 
long as the intent of the course, within the scope & sequence, is maintained. 
 

Introduction to Technology 
Course Description & Outline 

 
Suggested Major Units of Instruction 

1. Overview of Technology 
2. Working With Technology 
3. Energy and Power Technology 
4. Communication Technology 
5. Materials and Processing Technology 

 
Introduction to Technology 
Suggested Content Outline 
1. Overview of Technology 

What is Technology? 
How is Technology Organized? 
What Are the Effects of Technology? 

2. Working With Technology 
Fundamentals of Measurement 
Information Processing 
Problem Solving Techniques—Technological Method 
Group Organization and Management  
Safety 
Understanding Work/Yourself 
Exploring Occupations 
Computers 

3. Energy and Power Technology 
Overview of Energy and Power Technology 
Nature of Energy 
Conversion of Selected Energy Forms 
Conservation of Energy Resources 
Choice of Optimum Energy Source 
Systems of Power Transmission 
Transportation  
Selected Emerging Areas 

4. Communication Technology 
Overview of Communication Technology 
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Elements of the Communication Process 
Optical (Visual) Communication Systems 
Acoustical (Audio) Communication Systems 
Combined Optical/Acoustical (Audio-Visual) Systems 
Other Communication Systems 
Selected Emerging Areas: Communication Technology 

5. Materials and Processing Technology 
Overview of Materials & Processing Technology 
Industrial Materials 
Raw Materials Preparation Processes 
Standard Stock Production Processes 
Manufacturing Production Processes 
Manufacturing Technology 
Construction Technology 
Selected Emerging Areas: Materials & Processing Technology 

 
 
 

End of Introduction to Technology course outline 
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Exploration of Industrial Technology 
Course Description & Outline 

 
Suggested Major Units of Instruction 

1. Overview of Technology 
2. Working With Technology 
3. Energy and Power Technology 
4. Communication Technology 
5. Materials and Processing Technology 
6. Human Resources Technology 

 
Exploration of Industrial Technology 
Suggested Content Outline 
1. Overview of Technology 

The Nature of Technology 
The Organization of Technology 
The Effects of Technology 

2. Working With Technology 
Fundamentals of Measurement 
Information Processing 
Problem Solving Techniques/Technological Method 
Safety 
Understanding Work/Yourself 
Occupational Resources 
Computers 

3. Energy and Power Technology 
 Overview of Energy and Power 
 Nature of Energy 
 Conversion of Selected Energy Forms 
 Conservation of Energy Resources 
 Choice of Optimum Energy Source 
 Systems of Power Transmission 
 Transportation 
 Selected Emerging Areas-Energy Conversion Systems 
4. Communication Technology 
 Overview of Communication Technology 
 Elements of the Communication Process 
 Optical (Visual) Communication Systems 
 Acoustical (Audio) Communication Systems 
 Combined Optical/Acoustical (Audio-Visual) Systems 
 Other Communication Systems 
 Selected Emerging Areas: Communication Technology 
5. Materials and Processing Technology 
 Overview of Materials and Processing Technology 
 Industrial Materials 
 Raw Materials Preparation Processes 
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 Standard Stock Production Processes 
 Manufacturing Production Processes 
 Manufacturing Technology 
 Construction Technology 
 Selected Emerging Areas: Materials & Processing Technology 
6. Human Resources Technology 
 Group Organization and Management 
 Enterprise Simulation 
 Student Organizations 
 
 
 

End of Exploration of Industrial Technology course outline 
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Introduction to Communication Technology 
Course Description & Outline 

 
Suggested Major Units of Instruction 

1. Overview of Communication Technology 
2. Signs, Symbols and Technical Drawing 
3. Printing Systems for Communication 
4. Photographic Systems of Communication 
5. Telecommunication-Hardwired Systems 
6. Telecommunication-Electromagnetic Systems 
7. Storage and Retrieval Systems 
8. Telecommunication-Audio/Visual Systems 
9. Careers in Communication Technology 
10. Technological Procedures in Communication 
11. Technology 
12. Leadership in the Communication Technology 
13. Future Trends in Communication Technology 

 
Introduction to Communication Technology 
Suggested Content Outline 
1. Overview of Communication Technology 

Definitions 
 Communication System Models 
 Relationship of Other Curricular Areas to Communication Technology 
 Timeline of Communication 
 Special Safety Concerns 
 Careers in the Communication Industries 
 Regulation of Communication 
 Impacts of Communication Technology 
2. Signs, Symbols and Technical Drawing 
 Pictographs 
 Alphanumeric Symbols/Messages 
 Technical Drawing Symbols/Messages 
 Careers 
3. Printing Systems for Communication 
 Image Transfer Subsystems 
 Production Sequence 
 Equipment and Materials 
 Basic Principles 
 Computer Generated Graphic Reproduction 
 Applications 
 Impact 

Careers 
4. Photographic Systems of Communication 

Photographic Sub-Systems 
 Production Sequence 
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 Equipment and Materials 
 Applications & Impact 

5. Telecommunication-Hardwired Systems 
 Applications 
 Impact 
 Careers 
6. Telecommunication-Electromagnetic Systems 
 Electromagnetic Audio 
 Transmission/Reception Systems 
 Applications 
 Impact 
 Careers 
7. Storage and Retrieval Systems 
 Historical Systems 
 Modern Systems 
 Encoding and Decoding Used 
 Equipment and Materials 
8. Telecommunication-Audio/Visual Systems 
 Television 
 Audio-Visual Projectors 
 Videophones 
 Applications 
 Impacts 
 Careers 
9. Careers in Communication Technology 
 Personal Assessment 
 Career Exploration 
 Employability Skills 
 Occupations and Skill Levels 
 Careers and Technological Trends 
 Education and Training 
 Entrepreneurial Endeavors 
10. Technological Procedures in Communication Technology 
 Context of Communication Technology 
 Terminology 
 Applications of Technical Communication Systems 
 Regulation and Standardization 
 Problem Solving in Technology (The Technological Method) 
 Impact of Communication Technology 
11. Leadership in the Communication Technology 
 Characteristics of Effective Leadership 
 Individual Leadership 
 Group Leadership 
 Student Organization Activities 
12. Future Trends in Communication Technology 
 Transmission Systems 
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 Display Technology 
 Printers 
 Storage 
 Microprocessors-“Supercomputers” 
 Software 
 Publishing 
 Impacts 
 
 

End of Introduction to Communications Technology course outline
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Energy & Power Technology 
Course Description & Outline 

 
Suggested Major Units of Instruction 

1. Energy & Power Technology Overview 
2. Technological Procedures 
3. Energy Fundamentals: Forms & Conversions 
4. Power Technology Fundamentals 
5. Instrumentation & Control Fundamentals 
6. Energy & Power Technology Applications 
7. Electricity/Electronics Technology Applications 
8. Careers in Energy & Power Technology 
9. Leadership Roles in Technology 

 
Energy & Power Technology 
Suggested Content Outline 
1. Energy & Power Technology Overview 
 Energy & Power Systems 
 Components of Energy & Power Technology Systems 
 Interface to Communication Technology 
 Interface to Materials & Processing Technology 
 Energy & Power Technology Impacts 
 Safety 
 Scientific Foundations of Energy & Power Technology 
2. Technological Procedures 
 Experimentation 
 Information Accessing/Retrieval/Storage 
 Information Processing 
 Information Reporting 
 Innovation 
 Problem-solving Processes 
 Systems Analysis & Synthesis 
 Technology Assessment 
3. Energy Fundamentals: Forms & Conversions 
 Basic Definitions and Concepts 
 Energy Measurement 
 Energy Sources 
 Energy Conversions 
 Renewable/Inexhaustible—Non-renewable/Exhaustible 
 Alternative Energy Systems 
4. Power Technology Fundamentals 
 Definitions 
 Types of Power Transmission 
 Measurement 
 Power Conversion 
5. Instrumentation & Control Fundamentals 
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 Systems Configurations 
 Types of Instrumentation & Control Systems & Components 
 Ergonomics 
6. Energy & Power Technology Applications 
 Applications in Transportation 
 Applications in Material Processing 
 Applications in Communications 
 Environmental Control Applications 
 Other Applications Areas 
 Power Distribution 
 Ethics 
 Economics 
7. Electricity/Electronics Technology Applications 
 Definitions 
 Electricity/Electronics Fundamentals 
 Electricity/Electronics Components 
 Electricity/Electronics Measurement 
 Electricity/Electronics Safety 
8. Careers in Energy & Power Technology 
 Personal Assessment 
 Career and Technological Trends 
 Employability Skills 
 Career Directions and Opportunities 
9. Leadership Roles in Technology 
 Individual Leadership 
 Group Leadership & Student Organization Activities 
 

End of Energy & Power Technology course outline
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Introduction to Materials & Processing 
Course Description & Outline 

Suggested Major Units of Instruction 
1. Materials & Processing Technology Overview 
2. Technological Procedures 
3. Materials Technology Fundamentals 
4. Construction Technology Fundamentals 
5. Manufacturing Technology Fundamentals 
6. Materials & Processing Technology Applications 
7. Careers in Materials & Processing Technology 
8. Leadership Roles in Technology 

 
Materials & Processing Technology 
Suggested Content Outline 
1. Materials & Processing Technology Overview 
 Components & Processing Technology Overview 
 Interface to Communication Technology 

Interface to Energy & Power Technology 
Types of Materials & Processing Production 
Scientific Foundations Materials & Processing Technology 
Materials & Processing Technology Impacts 
Safety 
Management in Materials & Processing Technology 

2. Technological Procedures 
 Information Accessing/Retrieval/Storage 
 Information Processing 
 Information Reporting 
 Problem-solving Processes 
 Systems Analysis & Designs 
 Technology Assessment Standards Development 
 Information Applications 
 Impact of Information Technology 
3. Materials Technology Fundamentals 
 Basic Classification of Materials 
 Materials Specifications 

Materials Properties 
 Materials Testing 
 Extraction/Harvest 
 Materials Processing Processes 
 Economic Characteristics of Materials 
 Safety 
 Equipment 
4. Construction Technology Fundamentals 
 Types of Structures 
 Types of Construction Procedures 
 Construction Planning 
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 Construction Methods and Processes 
 Materials and Supplies 
 Tools and Equipment 
 Estimating and Cost Analysis 
 Utilities 
 Site Preparation 
 Safety and Site Security 
 Management, Quality and Labor Relations 
 Legal Documentation & Requirements 
 Sales & Real Estate 
 Servicing & Maintenance of Structures 
5. Manufacturing Technology Fundamentals 
 Manufacturing Systems 
 Materials and Supplies 
 Tools, Machines, & Equipment 
 Processing 
 Research and Development 
 Management 
 Financing/Enterprise 
 Marketing 
 Safety in Manufacturing 
 Labor Relations 
 Post-processing/servicing 
 Ecology 
 Future Trends 
6. Materials & Processing Technology Applications 
 Industrial Technology as Context 
 Terminology 
 Example Applications 
 Quality Control 
 Problem Solving in Technology 
 Materials and Processing Impact 
 Emerging Technologies & Materials 
7. Careers in Materials & Processing Technology 
 Career Explorations 
 Personal Assessment 
 Employability Skills 
 Occupations Identification Classifications 
 Career and Technological Trends 
 Education and Training 
 Entrepreneurial Activity & Opportunity 
 Career Forecasting 
8. Leadership Roles in Technology 
 Characteristics of Positive Leadership 
 Individual Leadership 
 Group Leadership & Student Organization Activities 
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Appendices 
 
Appendix A 
The Standards for Technological Literacy© which can be addressed in this course are: 

Standard   1 Students will develop an understanding of the characteristics and 
scope of technology. 

Standard   2 Students will develop an understanding of the core concepts of 
technology. 

Standard   3 Students will develop an understanding of the relationships among 
technologies and the connections between technology and other 
fields of study. 

Standard   4 Students will develop an understanding of the cultural, social, 
economic, and political effects of technology. 

Standard   5 Students will develop an understanding of the effects of 
technology on the environment. 

Standard   6 Students will develop an understanding of the role of society in the 
development and use of technology. 

Standard   7 Students will develop an understanding of the influence of 
technology on history. 

Standard   8 Students will develop an understanding of the attributes of design. 
Standard   9 Students will develop an understanding of engineering design. 
Standard 10 Students will develop an understanding of the role of 

troubleshooting, research and development, invention and 
innovation, and experimentation in problem solving. 

Standard 11 Students will develop the abilities to apply the design process. 
Standard 12 Students will develop the abilities to use and maintain 

technological products and systems. 
Standard 13 Students will develop the abilities to assess the impacts of products 

and systems. 
Standard 14 Students will develop an understanding of and be able to select and 

use medical technologies. 
Standard 15 Students will develop an understanding of and be able to select and 

use agricultural and related biotechnologies. 
Standard 17 Students will develop an understanding of and be able to select and 

use information and communication technologies. 
Standard 18 Students will develop an understanding of and be able to select and 

use transportation technologies. 
Standard 19 Students will develop an understanding of and be able to select and 

use manufacturing technologies. 
Standard 20 Students will develop an understanding of and be able to select and 

use construction technologies. 
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Appendix B 
The Missouri Show-Me Performance Standards which can be address in this course are: 

Goal 1.1 Students will demonstrate within and integrate across all content 
areas the ability to develop questions and ideas to initiate and 
refine research  

Goal 1.2  Students will demonstrate within and integrate across all content 
areas the ability to conduct research to answer questions and 
evaluate information and ideas  

Goal 1.4 Students will demonstrate within and integrate across all content 
areas the ability to use technological tools and other resources to 
locate, select and organize information  

Goal 1.5  Students will demonstrate within and integrate across all content 
areas the ability to comprehend and evaluate written, visual and 
oral presentations and works  

Goal 1.7  Students will demonstrate within and integrate across all content 
areas the ability to evaluate the accuracy of information and the 
reliability of its sources  

Goal 1.8  Students will demonstrate within and integrate across all content 
areas the ability to organize data, information and ideas into useful 
forms (including charts, graphs, outlines) for analysis or 
presentation  

Goal 1.10  Students will demonstrate within and integrate across all content 
areas the ability to apply acquired information, ideas and skills to 
different contexts as students, workers, citizens and consumers  

Goal 2.1  Students will demonstrate within and integrate across all content 
areas the ability to plan and make written, oral and visual 
presentations for a variety of purposes and audiences  

Goal 2.2  Students will demonstrate within and integrate across all content 
areas the ability to review and revise communications to improve 
accuracy and clarity  

Goal 2.3  Students will demonstrate within and integrate across all content 
areas the ability to exchange information, questions and ideas 
while recognizing the perspectives of others  

Goal 2.5  Students will demonstrate within and integrate across all content 
areas the ability to perform or produce works in the fine and 
practical arts  

Goal 2.6  Students will demonstrate within and integrate across all content 
areas the ability to apply communication techniques to the job 
search and to the workplace  

Goal 2.7  Students will demonstrate within and integrate across all content 
areas the ability to use technological tools to exchange information 
and ideas  

Goal 3.1 Students will demonstrate within and integrate across all content 
areas the ability to identify problems and define their scope and 
elements  
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Goal 3.2 Students will demonstrate within and integrate across all content 
areas the ability to develop and apply strategies based on ways 
others have prevented or solved problems  

Goal 3.3 Students will demonstrate within and integrate across all content 
areas the ability to develop and apply strategies based on one’s 
own experience in preventing or solving problems  

Goal 3.4 Students will demonstrate within and integrate across all content 
areas the ability to evaluate the processes used in recognizing and 
solving problems  

Goal 3.5 Students will demonstrate within and integrate across all content 
areas the ability to reason inductively from a set of specific facts 
and deductively from general premises  

Goal 3.6 Students will demonstrate within and integrate across all content 
areas the ability to examine problems and proposed solutions from 
multiple perspectives  

Goal 3.7 Students will demonstrate within and integrate across all content 
areas the ability to evaluate the extent to which a strategy 
addresses the problem  

Goal 3.8 Students will demonstrate within and integrate across all content 
areas the ability to assess costs, benefits and other consequences of 
proposed solutions  

Goal 4.1 Students will demonstrate within and integrate across all content 
areas the ability to explain reasoning and identify information used 
to support decisions  

Goal 4.3 Students will demonstrate within and integrate across all content 
areas the ability to analyze the duties and responsibilities of 
individuals in societies  

Goal 4.4 Students will demonstrate within and integrate across all content 
areas the ability to recognize and practice honesty and integrity in 
academic work and in the workplace  

Goal 4.5 Students will demonstrate within and integrate across all content 
areas the ability to develop, monitor and revise plans of action to 
meet deadlines and accomplish goals  

Goal 4.6 Students will demonstrate within and integrate across all content 
areas the ability to identify tasks that require a coordinated effort 
and work with others to complete those tasks  

Goal 4.7  Students will demonstrate within and integrate across all content 
areas the ability to identify and apply practices that preserve and 
enhance the safety and health of self and others  

Goal 4.8 Students will demonstrate within and integrate across all content 
areas the ability to explore, prepare for and seek educational and 
job opportunities 
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The Missouri Show-Me Knowledge Standards which can be address in this course are: 
 
In Communication Arts, students will acquire a solid foundation which includes 
knowledge of and proficiency in: 

CA 1  Speaking and writing standard English (including grammar, usage, 
punctuation, spelling, capitalization)  

CA 3  Reading and evaluating nonfiction works and material (such as 
biographies, newspapers, technical manuals)  

CA 4  Writing formally (such as reports, narratives, essays) and 
informally (such as outlines, notes)  

CA 5  Comprehending and evaluating the content and artistic aspects of 
oral and visual presentations (such as story-telling, debates, 
lectures, multi-media productions)  

CA 6  Participating in formal and informal presentations and discussions 
of issues and ideas  

 
In Fine Arts, students will acquire a solid foundation which includes knowledge of:  

FA 1  Process and techniques for the production, exhibition or 
performance of one or more of the visual or performed arts  

FA 2  The principles and elements of different art forms  
FA 4  Interrelationships of visual and performing arts and the 

relationships of the arts to other disciplines  
FA 5  Visual and performing arts in historical and cultural contexts 
 

In Health/Physical Education, students will acquire a solid foundation which includes 
knowledge of: 

H 6  Consumer health issues (such as the effects of mass media and 
technologies on safety and health)  

H 7 Responses to emergency situations  
 

In Mathematics, students in Missouri public schools will acquire a solid foundation 
which includes knowledge of:  

M 1  Addition, subtraction, multiplication and division; other number 
sense, including numeration and estimation; and the application of 
these operations and concepts in the workplace and other situations 

M 2  Geometric and spatial sense involving measurement (including 
length, area, volume), trigonometry, and similarity and 
transformations of shapes 

M 4  Patterns and relationships within and among functions and 
algebraic, geometric and trigonometric concepts 

M 3 Data analysis, probability and statistics 
M 6 Discrete mathematics (such as graph theory, counting techniques, 

matrices) 
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In Science, students will acquire a solid foundation which includes knowledge of:  

S 2  Properties and principles of force and motion  
S 6  Composition and structure of the universe and the motions of the 

objects within it  
S 7  Processes of scientific inquiry (such as formulating and testing 

hypotheses)  
S 8  Impact of science, technology and human activity on resources and 

the environment  
 

In Social Studies, students will acquire a solid foundation which includes knowledge of:  
SS 5  The major elements of geographical study and analysis (such as 

location, place, movement, regions) and their relationships to 
changes in society and environment  
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Elementary Technology Education Model Curriculum 
 
1.  Introduction 
 
 This chapter contains the materials from the ITEA-CATTS Technology Starters: 
A Standards-Based Guide (ITEA, 2001).  This document was developed by and for the 
CATTS Consortium for use by its members.  Missouri was a Consortium member during 
the year that this product was developed, giving us the rights to utilize, copy and 
distribute this product to our teachers.   

This elementary guide contains 180 pages.  For that reason, only the first chapter 
of the Technology Starters is included in the printed version of the Missouri Technology 
Education Guide 2002.  The complete text, with activities and photos, is included on the 
CDROM version.  (In electronic version, click on title here:  Technology Starters:  A 
Standards-Based Guide.) 
 
2.  Why Should Elementary Students Study Technology? 

 
We seem to have no problem beginning the formal primary education of our 

nation’s youth with core subjects such as language arts and mathematics.  National 
conferences, field research, state task force reports, and local curriculum reform efforts 
acknowledge that a study of the most pervasive and powerful cultural force, technology, 
should be a regular and significant subject for study in all grades in our nation’s schools. 
This new “core” subject is essential to preparing students for life in a world defined by 
technology and innovation.   

Imagine a world without the wonderful innovations that are found in all areas of 
daily life: in transportation, health care, communication, recreation, and careers. Students 
who develop technological literacy beginning in the early grades will have the thinking 
skills and basic understandings necessary to use and manage technology responsibly and 
to make wise decisions concerning new innovations. 

Technology is not an add-on subject in the primary grades. Rather, the study of 
technology is an integral part of the elementary curriculum. At this level, technology 
provides the theme or context for studying other subjects. For example, studying life in 
the colonial period of American history includes content concerning what kinds of houses 
people lived in and how news and events were communicated between towns and across 
the ocean to Europe. The early settlers devised systems for transportation and developed 
tools and irrigation systems for growing crops. An activity incorporating the study of 
technology might engage students in designing and making models of colonial homes and 
communities, designing and creating kitchen utensils out of materials available at that 
time, or assembling a medical kit with mock supplies that would have been used at the 
time. Students are curious about how people lived in different contexts; technology 
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Teaching Technology at the Middle School Level 
 
1. Introduction 
 
The material in this chapter is taken from Teaching Technology - Middle School: 
Strategies for Standards-Based Instruction (ITEA, 2000). 
 

The mission of technology education at the middle school level is to provide 
students with experiences in technology.  In technology education, students investigate 
how things work and design solutions to problems using tools, materials, and other 
resources.  These activities help students assess their personal interests and talents and 
then relate them to a wide range of careers and educational opportunities. 
 
2. Curriculum Thrust: Exploration & Engagement 

 
Technology education programs in grades 6-8 strengthen what students learn 

about the processes that apply to the design, development, and use of technological 
products and systems.  Students will have opportunities to explore and be engaged in 
activities that allow them to produce models and develop real technological products, 
systems, and environments. 

The study of technology lends itself as a natural curriculum integrator with other 
fields of study.  This advantage, along with the pleasure early adolescents take in active 
learning, emphasizes the need for a well-planned and developed technology education 
program.  At the middle school level, the study of technology should be an instructional 
sequence that builds on experiences and knowledge developed in K-5, and it should 
extend the development to be a foundation for future courses at higher grade levels. 
 
3. Suggested Course Titles and Descriptions 

 
The following courses are recommended by the International Technology 

Education Association’s Center to Advance the Teaching of Technology and Science 
(ITEA-CATTS) to be taught at the middle school level. 
 
• Exploring Technology 

Students develop an understanding of the progression and scope of technology 
through exploratory experiences.  In group and individual activities, students 
experience ways in which technological knowledge and processes contribute to 
effective designs and solutions to technological problems.  This course may be six 
weeks or nine weeks in duration. 
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• Innovation and Engineering Design 
Innovations, or commercially produced inventions, affect us personally, socially, 
and economically.  Students participate in engineering design activities to 
understand how criteria, constraints, and processes affect designs.  Brainstorming, 
visualizing, modeling, constructing, testing, and refining designs provide skills in 
communicating design information and reporting results.  This class is suited for 
18 weeks. 

 
• Technological Systems 

Students become acquainted with content and processes associated with basic 
technological systems.  The design, development, and relationships of different 
systems are explored.  Students apply systems concepts to design and problem-
solving activities related to transportation, information, energy/power, 
biotechnology, and other technological systems.  Laboratory activities engage 
students in constructing, using, and assessing technological systems.  This course 
may be 18 weeks or 36 weeks in duration. 

 
The following principles must be taken into account when planning and selecting 
methods and strategies: 
 
4.  Nature of the Learner 
 
The currently-accepted vision of children as active, constructive thinkers who develop in 
the context of their social world as put forth by such theorists as Vygotsky and Mueller 
provide the basis for many of the methods discussed and related in this chapter.  
Contemporary research on the brain, multiple intelligences, and learning styles have 
added to the discussion and understanding of how children learn. 
 Middle level students are moving between childhood and early adulthood.  
Physical growth and change is significant as girls tend to mature earlier than boys do.  
They are curious and want to be a part of the adult world.  They are interested in learning 
and are developing the ability to do things and make things as adults do.  Yet, they are 
developing independence and each student will demonstrate his or her own learning and 
expression styles.  Influence of peers builds during this time and the middle level student 
may be less likely to accept adult guidance.  These students are active and thrive on 
social contact.  The need for approval and self-worth development is high. 
 Using opportunities that allow students to work in teams or small groups provides 
them with interactions that are important for social development.  Small group activities 
may be particularly effective in building students’ self-esteem by enabling boys and girls 
to have success with new and perplexing tasks.  Building on knowledge and abilities 
learned in precious grades, middle level students should be encouraged to approach 
technological programs without fear.  It is important to realize that middle level students 
learn independently and out of curiosity.  They should be encouraged to be in control of 
their own learning by refining their abilities and developing and using decision-making 
and critical thinking skills. 
 Teachers are encouraged to review works by leading developmentalists William 
Damon, Howard Gardner, David Henry Feldman, and Deanna Kuhn for helpful 
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suggestions on incorporating the current views of child development, such as multiple 
intelligences, creativity, and how to apply basic research in an educational setting. 
 
5.  Transforming the Middle School Education 
 

The 1997 national report, Turning Points: Preparing American Youth for the 21st 
Century, makes the following recommendations for transforming middle schools.  
Technology education teachers can contribute to the improvement of their middle schools 
by following these recommendations: 
 
1. Create small, personalized communities for learning. 
2. Integrate content in technology education with core academic programs. 
3. Ensure success for all students. 
4. Be involved in pedagogical, management, and budget decisions. 
5. Obtain training or continuing education for teaching young adolescents. 
6. Foster health and safety 
7. Re-engage families in the education of students. 
8. Connect middle schools with communities. 
 
(Adapted from Lipsitz, et. al., 1997). 
 
6.  Career and Educational Exploration 
 

Careers and career information are topics of critical importance to the future of all 
students.  Therefore, it is important for all students to have opportunities for career and 
educational exploration throughout the learning process.  Career information can help 
students explore some of the opportunities they may choose from in the future.  At the 
middle school level, students may make tentative career choices that in turn will enable 
them to select classes and educational programs that meet their aspirations.  Because 
technology is a part of our everyday life, most careers will require students to understand 
and be able to use technology.  

Career exploration and career decision-making are terms that reflect how career 
information is shared in many school settings, how careers are discussed, and how 
students learn about a variety of careers. 

Career Exploration is a term used to describe the middle school experiences that 
enable students to get a glimpse of a variety of careers and school subjects that prepare 
people for those careers. 
 Career Decision-Making is a process by which an individual becomes aware of 
careers that are of interest.  Decisions are made of one as one learns more about his/her 
own abilities, aptitudes, and interests.  This process continues throughout life. 
 
 
7.  Changing Emphasis in Technology Education 
 

The chart below provides a guide on the change in emphasis in the study of 
technology and how this may be implemented in the technology education laboratory-
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classroom.  It is not to imply that those topics listed on the Les Emphasis side should no 
longer be discussed or taught.  It means that there should be less emphasis placed on 
them in order to provide for the recommendations listed on the More Emphasis side. 
 

Changing Emphasis in Technology Education 
Less Emphasis On: More Emphasis On: 
Knowing technical details and parts of 
tools 

Understanding systems and their interrelated 
parts 

Activities that are fun Selecting fun activities that reinforce and teach 
content 

Processes and skills to complete a 
project 

Designing and planning before making 

Working alone Working in groups or teams 
Teacher as information expert Teacher as facilitator of student learning 
Management of materials and 
equipment 

Management of ideas and information 

Student communicates to teacher Student presents information to classes 
Tests as the only assessment Self and team evaluation and reflection 
Right or wrong answers Open-ended, innovative, creative solutions that 

allow for opportunities to take risks and 
discover what works 

 
8.  Documenting Student Achievement of Content Standards across 
Grade Levels 
 

In order to completely address students’ technological literacy and effectively 
document their achievement, teachers will have to articulate the Standards for 
Technological Literacy with their curriculum.  They will need to develop activities 
beyond those presented in the next chapter in a way that will allow their students to 
address all twenty standards and their related benchmarks. 
 While this curriculum development process will be time consuming, it will not be 
as difficult as documenting student achievement across the standards from year to year. 
 While using portfolios is an obvious long-term solution, a matrix can be used to 
document that a particular benchmark has been addressed.  The teacher passes the 
checklist to the student’s next teacher as the student matriculates through the school 
system.  This process will be most easily accomplished with a computer database. 
 
For more information on transforming the learning environment, see Lipsitz, Jackson, 
and Austin (1997).  For more information on how students learn see Damon (1991); and 
Holt (1983). 
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9. Methods: Strategies for Standards-based Instruction 
 

This section contains several methods for teaching middle level students.  Since 
students at this age level have unique developmental needs, the technology education 
teacher should choose and adapt these activities according to their teaching styles and 
students’ learning styles.   

 
Method 1 – Using Design Briefs to Challenge Problem Solvers 
 
 The importance of problem solving cannot be overemphasized.  Students need to 
be problem solvers at every age, both in school and at home.  Teachers may use design 
briefs to challenge and encourage students to think, create, and solve technological 
problems.  When students first begin using design briefs, short paragraphs should be used 
to engage them in creative problem solving.  As students become accustomed to using 
simples design briefs, more complex and detailed design briefs that do not have one right 
answer should be developed to challenge them to be more creative and to use higher-level 
thinking and problem-solving skills.  Also, as students become more advanced in suing 
design briefs, they should be challenges to develop and write their own. 
 
Definitions 
Design Brief:  A written plan that identifies the problem to be solved.  It is used to help 
students think of all aspects of the problem before starting to work on improving and/or 
developing a way of doing something.  The design brief describes the problem, identifies 
the criteria, and lists the constraints students will face in creating a solution. 
Constraint:  Side effect or limit within the design process. 
Criterion:  The desired element or feature of a product or system. 
Problem Solving:  The logical process of using prior knowledge, asking questions, 
testing and trying ideas in order to solve a problem, to meet a need or want, or to improve 
a process or product. 
Design Process:  A problem-solving strategy, with criteria and constraints, used to 
develop many possible solutions to solve a problem or satisfy human needs and wants.  
The design process is a general developmental method that is iterative (not linear). 
 
Getting Students Started with Design Briefs 
1.  Select or write short problem statements (design briefs) that incorporate a concept 
being discussed in the class.  Many well-written design briefs may be found in The 
Technology Teacher, text-books, and instructional materials.  However, it will also be 
necessary for you to write your own for a specific purpose. 
 
Content Examples: 

• Selecting and using appropriate tools and materials for a given purpose. 
• Working together in pairs or groups. 
• Using sketches, schematics, and models to communicate. 
• Developing safe ways to transform organic and inorganic wastes into usable 

resources. 
• Designing a product or system to meet a need or want or to solve a problem. 
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• Using symbols, logos, or language to communicate. 
2.  Give a previously prepared design brief to each group or use a transparency, computer 
presentation software, or blackboard to display it. 
3.  Discuss with students the definitions of constraint and criterion and why constraints 
and criteria are identified.  Help them determine how constraints and criteria affect a 
design brief. 
4.  Provide the specified materials, supplies, or tools needed to complete the challenge in 
the design brief.  Remind students of the limitations in using resources stated in the 
design brief. 
5.  Have students work together in order to create and develop solutions to the problem 
statement. 
6.  To aid students in developing their creative-thinking and problem-solving skills, 
illustrate the many steps they may follow in the design process.  Remind students the 
steps are iterative and, therefore, do not have to be followed in any particular order and 
each step may be repeated as many times as needed. 
General Steps in the Design Process: 

• Describe the problem and learn more about it.  Specify goals. 
• Generate ideas to solve the problem or meet a need or want. 
• Identify criteria and constraints. 
• Consider alternatives. 
• Select one idea. 
• Plan, prototype, model, and develop the idea. 
• Test and evaluate the product or system. 
• Make adjustments and revisions if necessary. 
• Communicate solution and design process with others. 

7.  After completing this activity, ask each group to explain their solution(s), demonstrate 
their solution(s), evaluate their solution(s), and discuss the procedures they used in 
solving the design brief. 
 
Sample Design Brief Statements 
These short design brief statements may be adapted and used to motivate students. 
 
1.  Using any item(s) that you would normally dispose of, create an object that would be 

useful around your home.  Work by yourself or with one other person in this class.  
Be prepared to discuss your object with you classmates. 

2.  In groups of three or four, design a fixed-route transportation system that will 
transport goods (clothespins) between two points in the laboratory-classroom.  Use 
only the materials in the bag that you are given.  You may only use your hands to 
touch the system before the goods have departed and after they have arrived at the 
destination.  Test your system in order to evaluate the results of your design and, if 
necessary, to revise or fix it to work better. 

3.  Using a flashlight, cardboard, tape and fasteners, develop a signaling device for 
sending messages across the laboratory-classroom.  The device must be able to turn 
the light beam into coded information that can be read by another student who is not 
in your group. 
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4.  Using materials provided by the teacher, design and construct a catapult that will 
transport a large marshmallow a specified distance.  Teams of two or three students 
will work together to make one catapult.  Explain how your device works, 
demonstrate its use, and record distance achieved. 

 
Components of a Design Brief 
Context or Situation:  This part of a design brief describes a real-life situation where a 
problem occurs or where a want or need can be met.  The context may be from broad 
areas of student life, such as school, community, home, or world.  Other practical 
situations may be selected from student involvement in athletics, transportation, 
recreation, family, or fitness. 
Need or Challenge:  The challenge statement gives a clear focus to the design problem.  
It explains to the student how the needs of a situation may be met with out describing 
how to solve the problem. 
Objectives:  The objectives of a design brief are selected by the teacher.  In most cases, 
the objectives come directly from Standards for Technological Literacy and the 
curriculum.  The objectives may be modified by the teacher to meet the individual needs 
of a group or individual students. 
Criteria:  The criteria relate to the overall desired goals of the design brief and should be 
measurable objectives that can be attainable in a reasonable time.  Together with 
constraints of a problem, criteria can be written into a design brief as a section called 
Requirements. 
Constraints:  The limitations that are imposed on problem solving or designing.  The 
limitations may be caused by availability of specific equipment, such as computers, 
space, materials, and human capabilities.  Together with the criteria of a problem, 
constraints can be written into a design brief as a section called Requirements. 
Resources:  The things needed to get a job done.  In a technological system, the basic 
resources are: energy, capital, information, tools and machines, materials, people, and 
time. 
Evaluation or Testing:  Evaluation or testing is an important part of the problem-solving 
and design process.  The evaluation statement provides the guidelines to help students 
determine if their solution solves the problem and meets the criteria of the design brief. 
Assessment:  Teachers may use the assessment to indicate how students will be assessed 
on what they have learned through the completion of the project.  Criteria for assessment 
is based on the Standards that relate directly back to the objectives of the lesson selected 
by the teacher. 
 
Helping Students Write Design Briefs 
1.  Students should be encouraged to write their own design briefs to guide them in 
solving problems they selected. 
2.  Encourage students to do research or read about the topic before writing the 
specifications for the problem in the design brief. 
3.  Provide a handout that depicts the components of a design brief or have students refer 
to earlier samples.   
4.  Assist students with writing and selecting appropriate objectives, constraints, criteria, 
and assessment statements. 
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Method 2 – Teaching Students to Assess the Impact of Technology 
 
Overview 
All around us, we are aware of things that do not turn out the way they should.  Why did 
the new business close after only a few months of operation?  Was it because of poor 
planning?  Why is the local chemical company polluting the river system?  Why is the 
number of traffic fatalities on our roads continuing to rise?  In order to find the answer to 
these and other similar questions, assessment techniques must be used.  Assessment is a 
critical part of the study of technology, and therefore is both a method and content. 
 
Definitions 
Technological Assessment:  A process of evaluating new technological items to predict 
the good and bad effects that may result.  This process of thinking will lead to the 
identification of second, third, and fourth effects that may affect society more deeply than 
the primary effects.   Using technological assessment leads to socially responsible 
decision-making. 
Impact of Technology:  The results of technological change.  These outcomes may 
affect our society in economic, cultural, social, political, environmental, or a combination 
of many of these ways.  The impact of technology can be observed in history, identified 
in the present day, and predicted for the future. 
Science, Technology, and Society:  This technique allows students to take an 
interdisciplinary approach when examining the concepts and processes of science and 
technology and relating the effects of each on society.  This study helps lead to an 
informed citizenry capable of making responsible and social decisions. 
 
Getting Started 

At the middle level, it works best to have students find examples of technology 
around their home or community that illustrate the desired and undesired effects of 
technological development.  You can have your students cut articles and pictures from 
the newspaper, do research in the libraries, or find information on the World Wide Web.  
Students can then share their information with their classmates and explain how the 
technological development impacted the environment, society, culture, economy, or 
various other factors. 
 Students may report their findings in portfolio presentations, descriptive reports, 
multimedia presentations, or oral presentations.  They should be guided to ask themselves 
questions that foster thinking about the product or system, its stated purpose, and its 
actual impact.  Asking the right questions is an art that develops over time and with 
numerous opportunities to explore and acquire new information.  When you use this 
method of instruction for the first time, help students prepare a list of questions that will 
help them understand and to begin to guide their own thinking.  In addition, provide 
plenty of time for students to discuss their questions and allow students to prepare or give 
thoughtful answers.  Have students make a written record of their considerations, 
observations, responses, and conclusions. 
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 The following sample questions will help guide you as you incorporate this 
method into helping students understand more about the nature of technology through 
assessment. 

• What is the product or system?  What can you tell me about it? 
• How is the product or system used?  Is its current use what it was originally 

intended for? 
• Where can you find needed information about the products or systems, 

individuals, society, and the environment?  Does it have potential harm if 
misused, not maintained, or ignored? 

• What would happen if the product or system were no longer available or was 
worn out? 

• What is the product’s or system’s strengths and weaknesses?  How has it helped 
individuals in society, or the environment? 

• Is the product or system necessary? 
• Is the product or system designed to aid all users, or must special adjustments be 

made to help someone who may have a disability or handicap?  If adjustments 
must be made, would making the adjustments cause unexpected hardships or 
unintended misuse?  If so, would a new design need to be made in order to 
address the issue more effectively? 

• How many kinds of technological processes are used in order to develop this 
product or system? 

• Should the product or system be made just because it can be made?  What is the 
economic impact of the product or system if it is made or is not made? 

Students may want to expand on their presentations.  One way is by showing how 
they can predict the long-term results of a technological development prior to making 
and selling a new product.  This assessment can be accomplished through 
mathematical measurement and scientific reasoning.  This requires students 
understanding data collection, statistical questioning, and how to draw conclusions. 
 Providing students with opportunities to discuss their findings, determine the 
value and importance of a product or system, and draw conclusions on their 
discussions will aid them as they begin to learn that assessment is an on-going 
process that takes many different forms at varied levels of difficulty.  By teaching 
students these assessment techniques, they will one day have the skills to be 
responsible decision-makers in deciding what products, systems, and technologies are 
introduced or modified for future use. 
 
Basic Steps for Assessment 
1.  Describe the technological development they will assess and begin learning more 
about it. 
2.  Generate or brainstorm possible impacts, both positive and negative, of using this 
product or system.  This should include social, economic, and environmental effects. 
3.  Analyze the above list and identify options to deal with or avoid the problem. 
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4.  Make predictions based on the alternatives. 
5.  Communicate the benefits of the technological assessment. 
 

Method 3 – Cooperative Learning, Teamwork, and Leadership 
 
Overview 

Group work or teamwork is an effective strategy for helping students learn more 
about technology and to accomplish the objectives of a lesson while at the same time, 
they learn the importance of working together in order to reach a common goal.  Students 
will gain more knowledge and skills working together than they will working 
individually.  Providing students with numerous opportunities to work together will help 
them increase their communication skills, organizational processes, and confidence in 
working with others. 

When cooperative learning is first introduced into the laboratory-classroom 
environment, sometimes confusion occurs between teacher and students about what is 
expected when working in groups.  Cooperative learning is more than simply sitting in a 
group and solving a problem in the least amount of time or allowing one person to do all 
of the work while the others sit back and watch.  Cooperative learning is the interaction 
of students through discussing the information or problem being investigated.  This 
means that students should not only actively discuss ideas, but also help and share 
solutions so that all students should be instructed on how to help each other through 
positive promotion of each individual’s capabilities.  Encouraging all students to excel 
will help students realize their own strengths and begin to build upon them. 

As important as learning to work together is viewed in schools today, learning to 
self-assess how well students work together is essential to developing skills that will help 
them in future endeavors.  Students need to determine how effectively they work together 
and if they are using appropriate interpersonal skills.  Asking questions of themselves as 
they are working together will help them guide their own thinking and make adjustments 
when situations arise in different environments.  Most importantly, students will learn to 
hold themselves, as well as their peers, accountable for their share of the work and realize 
that together they can all learn. 
 
Definitions 
Cooperative Learning:  This type of learning is based on the notion that students can 
learn from each other by coordinating efforts in a format that promotes the exchange of 
dialogue and ideas.  Each member of the small learning group has a role or responsibility 
to share and contribute to the other members’ and the groups’ progress. 
Teamwork:  This process helps students work and learn together.  Small groups or teams 
encourage students to share knowledge and skills while completing both short and long 
assignments.  This is similar to the professional world, such as a project team consisting 
of engineers who bring different expertise to the group. 
Leadership:  This ability enables people to influence others.  Leading in a group 
involves planning, organizing, communication, managing, and cooperating. 
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Getting Started 
1.  Discuss the benefits of working cooperatively.  Describe organizations with leaders 
and followers.  Discuss the attributes of an effective leader and cooperative participants. 
2.  Arrange students into small groups of three or four students based on the type of 
activity and the type of students needed in the group. 
3.  Have each group select a leader and recorder and assign related jobs for the remaining 
members.  Remind students that each member will have a specific job, but all members 
are responsible for the group results. 
4.  When time permits, have teams prepare a team name, logo, and slogan as a way to 
learn cooperation and show group identity. 
5.  Hand out design briefs or assignments to each group and encourage students to read 
and discuss the challenge. 
6.  Provide guidance to the group by prompting with questions without giving answers.  
Provide time to mingle with the groups and quietly observe that each member of a group 
is participating in the dialogue and that the work is not being dominated by only a few 
members. 
7.  Throughout the year, rotate groups in order to improve group dynamics, increase 
learning, and develop new leadership. 
 
Student Rules and Expectations 

• Stay with your team and cooperate. 
• Everyone must participate, share, and speak up. 
• Respect others, yourself, teacher, and materials. 
• Elect leaders to fill specific roles and responsibilities. 
• Manage time, resources, and people carefully. 
• Speak or report on the progress of your group. 

 
Method 4 – Assisting Students with Special Needs 
 
Overview 
There are a variety of techniques that teachers can use to help students with special needs 
function successfully in technology education classes.  With proper laboratory-classroom 
facilities and well-trained teacher, students with special needs can become active and 
successful participants in technology education classes. 
 
Definitions 
Learning Disability:  A disorder in one or more of the basic psychological processes 
involved in the understanding or use of spoken or written language, which may manifest 
itself in an imperfect ability to listen, think, speak, read, write, spell, or do mathematical 
calculations.  Causes may be perceptual handicaps, brain injury, brain dysfunction, 
dyslexia, and developmental aphasia. 
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Emotionally Disturbed:  A type of disorder where observed behaviors deviate from the 
average or typical.  Students with emotional or behavioral disabilities exhibit undesirable 
actions or feelings over along period of time which adversely affects performance.  
Symptoms include an inability to get along with their peers as well as hyperactivity.  This 
is also known as behavior disorder. 



Mental Disorder:  Disorders marked by social deviance, personality disturbances, and 
emotional turmoil. 
 
Involvement in Individualized Education Program Planning 

In 1975, the Education for All Handicapped Children Act (PL 94-142) was passed 
by Congress to provide all children with a free and appropriate education.  One of the 
main provisions of the Public Law 94-142 was the introduction of the individualized 
education program or plan (IEP) for each special needs student.  An IEP allows parents, 
teachers and students to plan the best individualized instruction in order to meet the 
specific needs of the student.  The plan typically explains special services that are 
required for the student to help him or her meet the requirements of the course.  For 
example, if a student has a reading deficiency, accommodations for taking tests may be 
provided, such as tests that are not timed or providing a test-reader who will read the test 
to the student who then respond to the question on their paper. 
 The IEP has proven successful in many school districts.  Some school districts are 
considering or have implemented the use of IEP for all students, not just those with 
documented special needs.  The IEP process alerts the teacher to the student’s present 
level of educational performance and goals or services that need to be provided.  
Teachers can use the IEP as a guide to learn how to modify their laboratory-classroom 
and teaching styles in order to meet the needs of all of their students. 
 
Techniques for Diverse Learning Styles 
 

• Use both visual and verbal teaching techniques. 
• Make lessons concrete with models, handouts, and sample artifacts. 
• Give immediate feedback for performance to reinforce appropriate behavior. 
• Offer individualized instruction and group or peer assistance. 
• Organize activities to ensure successful learning and projects.  Keep steps simple. 
• Challenge students to their optimal level. 
• Repeat important concepts. 
• Collaborate with special education teachers in subject matter and instructional 

procedures. 
• Facilitate the participation of all students in group, class, and club activities so 

they perceive themselves as part of the team. 
• Include both technical and career information as part of laboratory activities. 

 
Method 5 – Enhancing Creative Thinking 
 
Overview 
 Everyone needs great ideas.  Whether they come from a teacher, parent, 
professional, or student, creative ideas lead to success.  Ideas come when a person with a 
creative mind is concerned about a problem, situation, crisis, or goal.  Creation is fun 
because it is play.  It allows a person to manipulate objects and ideas in order to come up 
with something new. 
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 Learning to be creative takes time and there is no quick, simple technique.  An 
environment that allows students to freely express their emotions, thoughts, and ideas is 
central to the development of creative thinking.  Also, students must be provided with the 
needed feedback that it is okay to express their feelings, to try out new ideas, and to 
experiment, test, or explore.  Teachers need to recognize when they should step in and 
provide more leadership and structure to the laboratory-classroom environment.  Proper 
guidance, when necessary, helps students get started on a creative activity, get unstuck, or 
have confidence in their decisions.  This encouragement will then enable students to be 
willing to try out their ideas and to solve challenging problems without the fear of failure. 
 It is vital to help students understand that the failure of an idea is not the end, but 
the beginning for many new discoveries.  This concept is essential for them to be willing 
to work on a problem until they are able to solve it or to realize the solution may not be 
available with the information that is presently available.  One way to reinforce this 
concept is to share with students how inventors of the past are often quoted about their 
failures.  Students should also begin to realize that it is not how fast they are able to solve 
a problem or develop a solution that is important, rather it is that they are learning the 
process of creative thinking.  It is important to stress to students that when a failure 
occurs, it is not that the idea was bad, rather, it is a chance to learn what does not work 
and perhaps open the door to a better idea. 
 Encouragement, freedom of expression, curiosity, exploration, questioning, 
daydreaming, and appreciation for what is tried all bring out the natural creative 
expressions for many students.  In addition to a creative, friendly environment, students 
still need structure and clarity of purpose.  Therefore, it is important to state clear 
expectations – rules, deadlines, and feedback.  Allowing students to help set the 
expectations provides them with a feeling of ownership and the confidence that the 
teacher and the environment promote creative thinking. 
 
Definitions 
Invention:  The creation of a completely new idea, device, or different way of doing 
something. 
Innovation:  The improvement of an existing idea, device, or way of doing something in 
a creative or different way. 
Creativity:  The ability to look at the same thing as everyone else but to see it 
differently. 
 
Creating an Idea-Friendly Laboratory-Classroom 
 

• Allow students the inner freedom to consider new ideas and possibilities.  Take 
away the obstacles that prevent students from having the freedom to be creative 
and to dream. 

• Establish a creative laboratory-classroom environment where students are 
encouraged to think differently and create new solutions.  For example, you can 
provide tables for group planning and brainstorming and signs and posters that 
encourage creativity.  You can also frequently rotate students into new groups and 
topics to encourage the flowing of new ideas. 
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• Before students can begin to solve a problem, he or she must know what the 
problem is.  You can clarify the problem by writing down words or descriptors of 
the problems.  Some words will trigger other words about the problem until 
students create an idea map, cluster, or outline that clearly defines the problem. 

• Teach students the art of brainstorming.  Use it frequently as a way to involve the 
entire class in a discussion or as a tool for small groups to use as a way to think up 
creative ideas. 

• Avoid or diffuse phrases that kill creativity.  “Killer phrases” that students may 
utter, such as “I can’t do this,” “This looks stupid,” and “I can’t believe that is 
your solution,” may come from self-doubt or the fear of looking stupid.  Other 
phrases may come from classmates who want to criticize their peers.  These 
comments must be immediately recognized, corrected, and perhaps redirected into 
new ideas so that students will not be afraid to share their ideas with the group. 

• Illustrate creative thinking using various methods, such as envisioning the 
problem to be solved, thinking in opposite directions, or offering a statement that 
compares one problem to another. 

• After students have spent time brainstorming, evaluate the ideas.  Describe the 
positive, interesting, and negative factors of each one.  Allow new ideas to flow 
from this exercise. 

• Remind students that the best way to develop great ideas is to look at lots of other 
people’s ideas and then evaluate them. 

 
Method 6-Sharing, Reporting, and Recording Information 
 
Overview 
An effective method teachers may use to assess students’ performances is to have the 
students talk about or share information about their model, project, or solution.  Design 
portfolios or logs are used to record ideas and steps in the problem-solving process and to 
provide a means to share what they are learning with others.  This method may be used 
on a regular basis as a means to provide students with the opportunity to gain confidence 
and to learn how to effectively communicate and how to make presentations. 
 
Definitions 
Sharing: Students give short talks about what they are learning about or doing in class.  
They may offer advice to other students during formal seminars or as a part of teamwork 
and cooperative learning. 
Oral Presentation: Takes place at the completion of an individual or group project.  This 
report may include the use of visuals, such as illustrations, photographs, computer-
generated images, models, posters, flip charts, or slides. 
Portfolio: A systematic and organized collection of a student’s work that includes results 
of research, successful and less successful ideas, notes on procedures, and data collected.  
The design portfolio or design log may also be used to demonstrate the cumulative 
learning process of a student over a unit of study, grading period, or entire course of 
study. 
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Getting Started 
 • Call on students to tell the class what they are making or to describe significant 

progress they have made or something they have learned. 
 • Arrange progress seminars where each student (or group) gives an oral report on 

progress, problems, and recent achievements. 
 • Make suggestions and offer assistance during progress achievements. 
 • Give an outline to students in order to guide them in preparing an oral report or 

presentation.  The outline may include these components: 
   Introduce your team and topic. 
   Describe your task. 
   Present results using illustrations. 
   Share problems or challenges faced during activity. 
   Make concluding remarks or persuasive comments. 
 • Encourage the use of note cards, posters, flip charts, slides, or multimedia 

equipment. 
 • Help students assess their own delivery skills (e.g., Am I speaking slowly? 

clearly? and loudly?) 
 • Invite guests from the community, other teachers, or parents to attend 

presentations to give students practice in speaking before diverse audiences. 
 • Register students for events as part of the Technology Student Association (TSA), 

or other co-curricular organizations such as: 
   Challenging Technological Issues 
   Construction Challenge 
   Prepared Speech 
   Technical Writing Challenge 
 
Recording Student Progress in Portfolios or Logs 
1. Introduce students to the importance of keeping or documenting their ideas and 

progress while designing and completing engineering and invention activities. 
2. Provide examples of design portfolios or logs from previous students, engineers, and 

architects.  Provide or suggest the page format.  Encourage them to use three-ring 
notebooks, folders, or computer files to keep their work organized.  For an example, 
see Teaching Students About the Impact of Technology.. 

3. Encourage students to design a logo and title for their team project and use it on the 
cover and throughout the portfolio or log. 

4. Provide lessons in illustration using felt tip pens, computer software, and CAD 
modeling in order for students to include representations of final designs in their 
portfolios or logs. 

5. Pose questions or writing prompts to students and ask them to reflect on different 
aspects of their learning.  Ask students to explain their understanding of the topic 
being discussed and to express concerns, thoughts, or ideas.  Questions or writing 
prompts that may be used to help students start writing are: 
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• Develop a calendar outlining work to be done. 
• Make a list of work completed during the time period. 
• Report about a person known to have contributed to technological developments. 
• Use diagrams to represent understanding of a topic. 
• How would you explain your topic to a student who didn’t understand? 

6. Review the portfolios or logs on a regular basis to ensure that students keep them 
current with steps and progress made. 

7. Evaluate each portfolio in relation to the solution of the project and the actual 
learning achieved by students. 

8. Display and share the completed portfolios with other students, teachers, parents, and 
the public.  Have students use their theme in their oral presentations and events, such 
as TSA competitions and science fairs. 

 
Contents for Design Portfolio or Log 
1. Title page, logo, and student’s or group’s name 
2. Table of contents 
3. A letter from the student explaining his or her learning and growth 
4. Problem statements or design briefs 
5. Ideas (all illustrations and sketches produced at each stage) 
6. Observations from investigations and actual data collected 
7. Testing or evaluation of solutions 
8. Final solutions and recommendations 
9. Reflections and responses to questions, concerns, thoughts, ideas 
 
Format Resources 
Magazines, textbooks, and technology education activity guides contain various formats 
for design portfolios and design logos. (See Chapter 3, Section B.) 
 
Method 7-Using Simulations to Teach Technology 
 
Overview 
Simulations enable students to relate what they are learning in class to real-life situations.  
This exciting method of instruction allows students to learn by doing or by acting.  The 
students go from observers to being actual participants.  Typically, simulations or gaming 
takes place in groups and involves models of larger or smaller objects or games involving 
situations with risks and rewards. 
 
Definitions 
Simulation: This teaching strategy engages students in roles that are similar to real life.  
The students will learn how to apply the concepts learned in class, such as expressing 
their views and making decisions, to these real-life situations. 
Gaming: Gaming refers to the less realistic activities in which students are presented 
with a situation involving choices, risks, and pay-offs.  Much is learned as students enjoy 
the challenge or the chance to play to win. 
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Benefits of Using Simulations 
Simulations add reality and excitement to learning.  Students are motivated to learn and 
react to the problems presented, because they realize that other people will be affected.  
Higher motivation results in higher learning. 
 
Samples of Simulations 
 • “Challenger Learning Centers” engage students in a space shuttle mission in 

which students use problem solving, creativity and critical-thinking skills.  
Mathematics, science, and technology content is learned by students working in 
teams and communicating to achieve a common goal. 

 • Enterprise or mass production simulations engage students in experiencing and 
simulating a manufacturing plant. 

 • Museum exhibits provide opportunities for students to simulate a large or 
complex system. 

 • Models may be made to simulate larger or small devices. 
 • Computer simulations enable students to simulate activities of large-scale 

enterprises, such as cities, governments, and other such systems. 
 • Conducting meetings with representatives from the board of directors, managers, 

stockholders, and other groups provide students with opportunities to simulate 
operations that are typical in the business world. 

 
Method 8-Using Concept Maps TM to Facilitate Learning 
 
Overview 

In the early 1970’s, Joseph Novak and a team of graduate students developed 
concept maps as a tool to engage students and as a way to encourage them to think about 
their learning.  “As an alternative to typical testing, concept mapping is proving to be a 
powerful tool for evaluation, and this, together with other new evaluation methods that 
are beginning to emerge, show promise both for educational research and practice.” 
(Novak, 1998, p.17).  Concept maps are visual pictures of how students think, and they 
make connections of their ideas and meaning out of their thoughts. 
 Concept mapping is a method that will enable teachers to guide students as they learn 
the concepts and principles of technology.  Often students acquire new terminology, 
ideas, rules, procedures, and strategies, but do not know how they are linked together or 
how they may help them in their learning.  Through instructions on how to develop a 
concept map, students are able to make those connections as well as make adjustments in 
their thinking as new experiences allow new information to be added. 
 Teachers may use concept maps to determine what students already know about a 
topic or concept, how previous learning is retained, and what areas need reinforcement.  
These maps can be used to show teachers what instruction needs to be given to address 
new information and help provide students with a means to make connections with their 
prior knowledge.  The use of concept mapping helps students to answer the question 
“How is this going to help me?” 
 After students have created their concept maps, teachers should follow with activities 
or other instruction that will enable students to build on their knowledge, explore new 
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ways of looking at relationships, and have meaningful discussions that will help address 
student confusion or enhance their understanding. 
 There are various means through which students may develop their concept maps, 
from using simple pencil drawings on paper to the more elaborate use of computer 
software specifically designed to construct concept maps. 
 
Definitions 
Concept map: A map depicting the hierarchical order of key concept words and 
propositions. The map is designed with a key word or question at the top, and then related 
words, phrases, and ideas are linked with arrows and lines depicting relationships and 
connections.  The linkages also have phrases that show the relationship. 
Concept: A broad category of information that has distinguishing features that are 
commonly held.  
 
Getting Started 
When students are first learning how to make concept maps, it is best to begin by giving 
them a key topic or word and related words, phrases, and ideas.  For example, suppose 
students are to create a concept map with the key word transportation.  Related words 
could be the following: vehicle, car, pathways, road, highway, street, streetlight, 
gasoline, tires, railroad, airplane, engine, and boat.   
 The concept map a student develops would then be created by ranking the words.  
The most general word would be placed at the top.  For example, the word 
transportation, which is the broadest and most inclusive word listed above, would be 
placed at the top of the page.  Next, the remaining words or ideas would be arranged 
underneath in descending order until all words were used. 
 If more than three or four words can be placed under a word, then begin to look for 
another word that would encompass that word.  There is usually an intermediate word 
that would address the extra words and thus create another level. 
 Connect the words, ideas, phrases, and concepts with lines.  Words that help you 
follow how the words are connected or linked should then be added.  For example, 
transportation would have vehicle linked to it, and the connecting phrase could be 
requires a.  This linking phrase explains how a vehicle is part of transportation.  Use of 
labels on the lines is essential in order to provide meaning and clarity to the student’s 
thinking process.  These labels will be used by the student and teacher to clarify 
understanding and to discover confusion. 
 The map should be reworked or modified as students continue to add to their 
knowledge, change their thinking, or discover another connection not previously made.  
This could become a yearlong procedure for students and can be a valuable tool to 
prepare students for various types of assessments, or it could be an actual assessment 
device.  Teachers are cautioned to not use mapping as an assessment device until students 
have had ample time to develop understanding and have shown confidence in their use of 
the concept map. 
 
Sample Concept Map 
Using the words listed below, a concept map was developed. Students do not have to use 
all of the words, and they do not have to appear in any particular order. 
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Helping Students Develop Concept Maps 
 • Students should be encouraged to develop their own concept maps to guide them 

in understanding what they have learned. 
 • Encourage students to revisit their concept maps and revise them as new 

knowledge is acquired.  Remind them that it is part of the learning process to 
change thinking and modify original ideas. 

 • Provide a handout that depicts the components of a concept map or have students 
refer to earlier samples. 

 • Assist students with writing and selecting appropriate words, phrases, or ideas for 
labels.  Avoid giving them wording, but lead them to discover the links they want 
to make based on their own understanding and thinking. 

 
Method 9-Standards-Based Student Assessment 
 
Overview 

When curriculum and instruction is based on Standards for Technological 
Literacy, students’ understanding of their cognitive and procedural knowledge should be 
assessed by criteria derived from the content and meaning of the standards.  This 
assessment process should be a collaborative effort, between students and teachers, so 
that the students will know ahead of time what will be expected of them and at what level 
of proficiency. 
 In the past, the result of activities (whether the project was successfully completed 
or not) was the goal of the assessment of students. How well students were able to 
complete a project, how effective or proficient they were at manipulating materials, or 
how well they would perform under pressure was the main form of assessment.  In a 
standards-based activity, the goal is not just focused on the product of the activity.  
Rather, focus is equally given to the student’s learning of the content that supports the 
development of the activity. The completion of the activity is still an important factor.  
However, equally, if not more important, is what the students understand about the 
content and how well they know how to do the necessary procedures. 
 The use of standards helps to focus the curriculum, helps to make expectations 
clear to students through consistency and cohesion, and, as a result, helps to improve the 
learning of students. The development of standards-based assessments should be based 
on existing units of study that are standards-based, include student interests, and provide 
for alternative means to examine student learning. 
 Preparing a standards-based assessment includes providing students with multiple 
means to display their work. Examples of student work may take various forms, but 
underlying them should be a clear picture of the standards that are being addressed and 
the methods that are used to address them. For example, assessment of a student is not 
limited to the end of the activity. You may want to embed assessment in the instruction to 
help guide decisions for future direction. 
 As a result, assessment is often taken informally to provide information on how 
well the student is moving toward attaining a standard. Taken as a whole, the assessment 
examples provide evidence of what students know and are able to do. Several sources of 
evidence are required to demonstrate that a student understands or has attained a 
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standard. Therefore, multiple opportunities to explore a standard are necessary and 
helpful to students. 
 
Definitions 
Alternative Assessments: This type of assessment, synonymous with authentic- and 
performance-based assessment, requires students to actively accomplish significant tasks 
using the knowledge and skills learned.  Examples of types of assessment are 
demonstrations, projects, written or oral reports, student interviews, portfolios, and self-
assessments that are graded or evaluated. 
Standards-Based Assessment: Student products and performances are assessed by using 
measurable objectives that relate to the overall desired content to be learned as identified 
in the standards. 
Scoring Guide: Scoring Guides are a means to score the work of students that show 
detailed criteria for each level of accomplishment.  It should be developed with student 
input so that they may develop an understanding of value-added learning.  A rubric 
enables the teacher and student to know what is to be addressed and how it will be 
weighted. 
 
Benefits of Standards-Based Assessment 
 • Provides specific targets and expectations for students to achieve. 
 • Allows students to learn how to evaluate their own projects and to be aware of 

their progress. 
 • Generates more information regarding how a student is progressing toward 

understanding the content than most traditional forms of assessment.  These 
results can then be used to measure and show the student’s progress and 
accomplishments. 

 • Uses a variety of means to communicate, such as multimedia, models, and 
simulations, in place of traditional question-and-answer form of a test. 

 • Encourages accountability of students and provides a means to demonstrate 
learning to parents, administrators, and the community. 

 
Getting Started 
1. Determine your goals for the activity and select the specific standard statements for 

which the activity will address. (Note: Near the end of each activity in Chapter 2, a 
list of criteria is presented to provide you with a guide to begin developing 
assessments.) 

2. Determine what your students already understand and can do. 
3. Based on the information in the first two steps, determine what is expected of 

students in meeting the standards addressed and how it will be incorporated into the 
assessment.  In addition, determine how the completion of the activity will be used in 
the assessment process. (See scale, levels 1-4, in sample rubric as a guide.) 

4. Write descriptors of the expectations that describe level of attainment from low to 
high accomplishment.  These statements should be clearly stated and should be based 
upon facts and not the judgments of the teacher.  Involve students in writing these 
descriptors in order that they may develop ownership of their learning. 
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5. Design the presentation of the activity and related curriculum activities that reflect the 
use of Standards for Technological Literacy and involves a variety of assessment 
techniques and methods. 

6. Identify the alternative assessments that may be used, such as demonstrations, 
projects, written or oral reports, student interviews, portfolios, and self-assessment. 

7. Prepare a rubric or scoring guide, checklist, or holistic statement for use in assessing 
the student’s work.  When developing a rubric or scoring guide, consider all aspects 
of the standards and allow for student innovation and creativity as they continue to 
learn the content.  (See an Example of a Rubric.) 

8. Collect examples of student work in order to maintain a record of achievement and to 
ensure consistency and visual clarity. 

 
Assessing Learning in Problem-Solving 
In a study conducted by Roger Hill, several mental processes were observed in order to 
record which were used by students involved in the study of technology.  The following 
mental processes are indicators that students are learning to be problem solvers.  These 
items can be used, along with traditional test and project grading, in order to assess 
student achievement. 
 

Defining the Problem or Opportunity Interpreting Data 
Observing Constructing Models and Prototypes 
Analyzing Experimenting 
Visualizing Testing 
Computing Designing 
Communicating Modeling 
Measuring Creating 
Predicting Managing 
Questioning and Hypothesizing  

 
(Hill, R., 1997, p. 31-46). 
 
For more information on assessment and problem solving, see Hill (1997).  For more 
information about the relationship between assessment and standards, see Standards for 
Technological Literacy (ITEA, 2000). 
 
An Example of a Scoring Guide 
Scoring Guides are based on the identified criteria taken from the content standards.  
Points or words are assigned to each phrase or level of accomplishment.  This method 
gives feedback to the students about their work in key categories, and it can be used to 
communicate student’s performance to parents and administrators.  The scoring guide 
example is designed to assess what and how well students understand the standards 
addressed in an activity. 
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Scale 

 
Criteria  
From Standards 

1 
Beginning to 

Attain 
Standard 

2 
Nearly Attained 

Standard 

3 
Achieved 
Standard 

4 
Exceeded 
Standard 

Design Brief 
Design Process 

Suggested one idea 
and decided it was 
good.  Did not 
interact with group. 

Had two or three 
ideas but did not 
share or interact 
with the group. 

Participated fully with the 
group and provided 
suggestions and varied 
ideas. 

Participated fully 
with the group and 
helped others come 
to understand the 
process. 

Identified 
Criteria and 
Constraints 

Did not understand 
what was needed. 

Provided a few 
constraints, but 
was confused 
when using the 
terminology. 

Understood the 
terminology.  Was able to 
contribute suggestions to 
the group. 

Understood the 
terminology.  
Considered 
conditions outside 
of school and 
related them. 

Design Fits 
Need 

Ignored Criteria. Used criteria 
haphazardly. 

Incorporated all criteria. Used all criteria, 
and modified the 
product to fit them. 

Design 
Completed 

Using 
Constraints 

Developed design 
without 
considering 
constraints. 

Used most 
constraints, but 
was not sure 
why. 

Appropriately used 
constraints and completed 
design. 

Completed design 
using constraints 
efficiently and 
effectively. 

Researched 
Space Life 

Made up 
information. 

Read textbooks, 
but wasn’t sure 
of the 
information. 

Researched using 
available resources. 
Compiled findings 
accurately. 

Researched using 
resources and 
presented a formal 
presentation. 

Used Model Model was not 
made from sketch 
and did not use 
criteria or 
constraints. 

Model 
incomplete. Used 
sketches. 

Model resembles design 
and meets the design 
brief challenge. 

Model clearly 
shows solution to 
problem, and extra 
care was taken to 
incorporate all 
aspects of the 
design brief. 

Tested and 
Modified Model 

Did not test model. Model was 
tested. No 
follow-up action 
was taken. 

Model was modified after 
testing. 

Model was 
modified and tested 
until results were 
found.  
Presentation details 
the testing and 
modification. 

 
Method 10-Engaging Community and Corporate Partnerships 
 
Overview 
Numerous local corporations are involved in tasks and enterprises that are related to the 
content being taught in technology education classes.  Many of these corporations are 
interested in helping schools and young people through giving financial support, 
materials, time, and tools and sharing information.  Teachers who seek these community 
and corporate partnerships enhance their classroom environment and broaden the 
educational experiences of their students. 
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Definitions 
Community Partnerships 
Community partnerships are often established by a middle school to encourage 
interaction between the students and teachers and the community as a whole.  Through 
partnerships, schools are able to demonstrate how business and industry contribute to the 
community.  Students learn about cooperation, are encouraged to participate in 
community activities and events, and discover the many resources available to them, such 
as libraries, museums, government agencies, and civic organizations. 
Corporate Partnerships: A school or technology education department forms a 
partnership with a business or industry in the community in order to enhance the study of 
particular technologies or processes. 
 
Resources a School May Give 
Establishing a dialogue with a business or corporation helps in identifying the needs and 
interests of both parties and how the school may help in offering some type of help.  For 
example, if a company wants to try out their new instruction manual, students could read 
and comment on its user-friendliness.  Teachers may be able to train employees in human 
relations or problem-solving skills or teamwork.  Keeping an open discussion between 
the school and corporate partners will help in determining ideas for a “give and take” 
relationship. 
 
Resources a School May Receive 
Frequently schools are able to request financial assistance from community and corporate 
partnerships.  However, active partnerships can result in greater mutual benefits, such as 
guest speakers, volunteers, field trips, and donated supplies and equipment.  Engineers, 
who volunteer their time in schools, are an effective addition to teaching technology.  
When time permits, personnel from corporations enjoy contributing their knowledge 
through presentations, demonstrations, simulations, or assisting teachers with developing 
curriculum and lesson plans. 
 
Method 11-Using Modular Instruction 
 
Overview 
A clean, safe, and attractive laboratory-classroom is important to the learning process for 
students.  However, the laboratory-classroom is secondary to the curriculum or content 
goals of the program of study.  In other words, the curriculum should be the delivery 
method of the content and not the accomplishable in the laboratory-classroom provided.  
Most teachers are able to adapt existing facilities to the needs of students, while others 
are involved in the design, selection, and development of new instructional systems. 
 As the technological literacy standards are implemented, teachers will want to adapt 
their lessons and facilities in order to properly implement the ideas and vision.  Modular 
systems are an effective method to use and help in school renewal.  As with any method, 
teachers will be able to enhance the use of the modular systems through incorporating 
their experience in the development of dynamic and evolving units of study. 
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 There are many benefits to modular instruction, such as: 
 • using a combination of multimedia instructional technologies (television/video, 

computers, textbooks, Internet); 
 • teaching a number of important concepts in a short period of time; 
 • introducing several career choices in the working world; 
 • encouraging cooperative learning, self-discipline with independent (self directed) 

learning; and illustrating applications of mathematics, science, social studies, and 
language arts through various activities. 

 
 Modular instruction is what we make of it.  Each teacher needs to consider a basic 
module as just that, a basic.  In order to be standards-based, a module will need to be 
adapted and modified to meet the needs of all students in the laboratory-classroom.  
Open-ended, problem-solving opportunities should be included.  Modules that are written 
with a prescribed lesson should be investigated and adjusted to meet the needs of all 
students and the local guidelines and curriculum. 
 
Definitions 
Modeling Lab:  This type of learning environment contains table top machines and a 
variety of tools and materials to promote the exploration, investigation and creation of a 
variety of products and systems.  The modeling lab provides for individual or group 
learning activities.  Support materials may be used, such as computers, multi-media, and 
textbooks. 
Modular Lab: This type of learning environment uses modules to create learning centers 
throughout the technology education room.  The module contains instructional equipment 
that delivers the content or lesson, generally to show students.  The students learn and 
work through the use of a booklet or a computer.  Support material is provided through 
watching video, reading textbooks, and building a project using appropriate tools, 
machines, and materials as identified in each module. 
Combination Modeling and Modular Lab: This type of learning environment 
combines the modeling and modular labs into one laboratory-classroom. Students work in 
a variety of settings from prescribed modules in pairs to group projects developed by the 
student using a combination of modules and equipment.  Students are able to move from 
identified learning goals to free exploration and development of products and systems.  
Opportunities for learning about inventions and innovations provide open-ended 
problem-solving experiences. 
 
Getting Started Using Modular Instruction 
Due the variety of modular packages available, the recommendations are written to give 
teachers a starting point in helping them make modules standards-based.  Teachers are 
advised to consider the needs of their students, the local curriculum, and the type of 
module system and facilities available in making adjustments to modules.  In addition, it 
is recommended that teachers consider making small changes.  Some modular packages 
that come with a CD-ROM version of the curriculum allow teachers to edit and make 
adjustments.  Teachers should use the instruction provided in the modules as a beginning 
and gradually add suggested methods to enhance each module.  The following 
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suggestions are to be used as a guide and not intended to be the only correct means to 
implement Standards for Technological Literacy. 
 
Modifying a Module 
1. Read and become familiar with Standards for Technological Literacy and the 

methods suggested in this guide. 
2. Read through the notebook or lab manual provided for each student or pair of 

students.  Make notes on specific pedagogy or practices that are missing from the 
module.  For example, if students are expected to read about bridges in a modular 
library before they may begin their design activity, add the component of an Internet 
or CD-ROM search to the library search.  Provide specific questions students should 
be addressing when doing their research, such as: 

a) When was the bridge first developed? 
b) Why was the bridge developed? 
c) Who does it help? Where is it used? 
d) Was a particular skill or ability needed to help in the development of the 

bridge? 
e) What important design ideas were necessary to help the bridge stand and 

function properly? 
f) What particular geometric shapes are most often used in bridge design? Why 

do you think this is so? 
 

Choose a particular bridge to research to answer these questions: 
g) If this bridge has a name, what is it? 
h) Where is it located? When was it erected? 
i) Who designed/engineered this bridge? 
j) What was happening in history when this bridge was developed? 
k) How has the bridge changed over time? 
l) What benefits or changes came as result of this new bridge? 

3. Decide what methods you may add to your module that will enhance and help you 
implement Standards for Technological Literacy.  The focus is on helping students 
think about their learning and to develop ownership in their knowledge of technology 
through their active learning.  For example: 

  • Method 1: Using Design Briefs to Challenge Problem Solvers may be added 
to the specifications page provided in the module. Teachers may use the 
Template for Design Brief on page 12 or design their own design brief layout. 

  • Method 2: Teaching Students to Assess the Impact of Technology may be 
added at the end of a module activity as part of the completion of the module 
or as an extension. Students are given an opportunity to reflect on their 
knowledge of technology and its relation to their own world. 

  • Method 6: Sharing, Reporting, and Recording Information is easily added to 
the documentation that students are required to do in many modular packages.  
Using the reporting as a means of assessment at the end of a module will 
allow students to demonstrate their knowledge and meet strict deadlines. 

  • Method 8: Using Concept Maps TM to Facilitate Learning may be used as a 
pre- and post-test assessment as well as used throughout the module to 
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reinforce student development of vocabulary and vocabulary relationships 
with the processes the students are learning. 

  • Method 9: Standards-Based Student Assessment allows students to be a part of 
their own learning in determining what is important for them to know.  Many 
modules already have questions or sections allocated for assessment.  
Providing opportunities for students to develop rubrics or determine what is 
acceptable helps them identify their level of success and empowers them to 
develop strong problem-solving and critical thinking techniques. 

4. Gradually implement your changes making notes about what worked smoothly, what 
still needs to be modified, and what other adjustments you may still be able to make.  
Consider all possibilities and continually refer to Standards for Technological 
Literacy and this guide.  Most importantly, remember that change takes time and 
making adjustments to modules should be done with care. 

 
Using Modules to Their Fullest Potential 
Modular instruction has the potential for every pair of students to be learning different 
content, doing different activities, and solving different problems with little interaction 
with other students.  The following suggestions allow students to expand their learning 
opportunities and to experience different dimensions of their learning while sharing their 
ideas and thoughts: 
1. Let students talk to the class about their particular solution to project.  Provide a 

display area where students may place their creative thinking. 
2. Develop a culminating activity that will utilize the learning of two, three, or more 

modules so that students combine their efforts into a group project. 
3. After students have completed several modules allow them to select one for more 

intensive study.  Include several methods mentioned in this guide that provide 
guidance and directed learning. 
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High School Technology Education Model Curriculum 
 
1. Introduction 
 

This chapter contains the materials from the ITEA-CATTS Foundations of Technology Education 
Curriculum (ITEA 2001).  This document was developed by and for the CATTS Consortium for use 
by its members.  Missouri was a Consortium member during the year that this product was 
developed, giving Missouri the rights to utilize, copy and distribute this product to Missouri teachers.  
This high school guide contains over 100 pages.  For that reason, only the first chapter of the 
Foundation for Technology Education is included in the printed version of the Missouri Technology 
Education Guide 2002.  The complete text, with activities and photos, is included on the CDROM 
version. 

 
2.  Recommended High School Curriculum 
 
This chapter provides the curriculum framework for one of the high school courses recommended in 
“A Guide to Develop Standards-Based Curriculum for K-12 Technology Education” (ITEA, 1999) 
for standards-based contemporary high school programs. These courses are: 
 
• Foundations of Technology 

This beginning high school course prepares students to understand and apply cornerstone 
technological concepts and processes. Group and individual activities engage students in creating 
ideas, developing innovations, and engineering practical solutions. Technology content, 
resources, and laboratory activities encourage student applications of science, mathematics, and 
other school subjects.  
 

• Technology Assessment 
Technology has positive and negative impacts, and intended and unintended results. In this 
course, students learn ways to evaluate the appropriateness and effectiveness of various 
technologies. Students engage in technology activities to determine and assess the effectiveness 
of new ideas, innovations, and technological systems. Analytical thinking, decision making, and 
continuous design improvements are emphasized.  
 

• Issues in Technology 
Students investigate critical historical and emerging issues affecting the creation, development, 
use, and control of technology. Case studies, simulations, portfolio developments, and group 
seminars are ways that students address complex issues and propose alternative solutions to 
technological developments. Global, governmental, social, and economic policies concerning 
technology are studied.  
 
 

• Engineering Design Fundamentals 
Missouri Technology Education Guide 2002 
Chapter 6:  High School Technology Education Model Curriculum  
 

dmiller1
Contact Ben Yates at CMSU, byates@cmsu1.cmsu.edu or by phone (660) 543-4304 to purchase a CD version of the Guide with this link activated.



Engineering scope, content, and professional practices are presented through practical 
applications. Students in engineering teams apply technology, science, and mathematics concepts 
and skills to solve engineering design problems and innovate designs. Students research, develop, 
test, and analyze engineering designs using criteria such as design effectiveness, public safety, 
human factors, and ethics. 

 
The ITEA-CATTS Consortium provides additional resources to implement these suggested standards-
based courses. 
 
3.  Foundations of Technology:  Scope and Sequence 

 
Introduction   
     High school is a period of preparation and application. Technology education at the high school level 
prepares students to understand, use, manage, and assess technology in order to be technologically literate. 
This course guide reflects essential knowledge and activities that students should experience in a standards-
based technology education class. This chapter will describe important instructional considerations for 
teaching high school students about technology. In addition, this chapter will highlight instructional 
methods that go beyond traditional lecture, demonstration, and testing to allow students the opportunity to 
perform at higher levels and grow in their technological literacy. More detailed information on 
instructional methods for standards-based high school technology education courses can be found in 
Teaching Technology: High School (ITEA, 2000). 

 
High School Curriculum Scope 
    Compared with the middle school student, the high school student has the opportunity to study 
technology in more detail and with more sophistication. At this level, students will engage in a wide 
range of instructional activities designed to build a detailed understanding of technology. Students 
who enter high school without prior learning in technological studies will need an orientation and 
introduction to the general concepts of technology and its study. The curriculum and instruction in 
eleventh and twelfth grades generally provide more depth in terms of content and 
laboratory/classroom experiences.  
 
    The breadth of the curriculum beginning at the ninth grade level is a matter of articulation between 
the middle school curriculum and the high school curriculum. Much effort should focus on the school 
system’s ability to document students’ achievement of the technological literacy standards throughout 
their school years. Such information is critical to the development of curriculum and instruction at the 
high school level. An introductory high school course for all students should be offered to help high 
school students learn about fundamental technological concepts. Foundations of Technology is 
recommended as this cornerstone course in the high school technology education curriculum. See A 
Guide to Develop Standards-Based Curriculum for K-12 Technology Education (ITEA, 1999).  
 
    Foundations of Technology prepares students to understand and apply cornerstone technological 
concepts and processes. Group and individual activities engage students in creating ideas, developing 
innovations, and engineering practical solutions. Technology content, resources, and 
laboratory/classroom activities encourage student applications of science, mathematics, and other 
school subjects in authentic situations. This course can be offered to students in grades 9 through 12 
and to students with diverse abilities.  
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**This course can be offered as a half-year or full-year course. Students enrolled in a single semester 
course (half-year) will attain fewer of the standards specified than students who take two semesters 
of Foundations of Technology.  
 
      In order for students to fully attain the technological literacy standards, the following high school 
courses also are recommended: 
 
• Technology Assessment 

Technology has positive and negative impacts, and intended and unintended results. In this 
course, students learn ways to evaluate the appropriateness and effectiveness of various 
technologies. Students engage in technology activities to determine and assess the effectiveness 
of new ideas, innovations, and technological systems. Analytical thinking, decision making, and 
continuous design improvements are emphasized.  
 

• Issues in Technology 
Students investigate critical historical and emerging issues affecting the creation, development, 
use, and control of technology. Case studies, simulations, portfolio developments, and group 
seminars are ways that students address complex issues and propose alternative solutions to 
technological developments. Global governmental, social, and economic policies concerning 
technology are studied.  
 

• Engineering Design Fundamentals 
Engineering scope, content, and professional practices are presented through practical 
applications. Students in engineering teams apply technology, science, and mathematics concepts 
and skills to solve engineering design problems and to innovate designs. Students research, 
develop, test, and analyze engineering designs using criteria such as design effectiveness, public 
safety, human factors, and ethics. 
 

Instructional Methods 
     Design is one method that is implemented in this model course. A wide range of people conduct design 
activities throughout the course of any given day. Teachers frequently design instructional activities based 
on the learning objectives their students are expected to achieve. Engineers, for example, design new 
products, processes, and solutions based on the design’s requirements. They apply mathematics and 
scientific principles to the development of a design. Frequently, they will use mathematical and computer 
models that support the development process and predict the behavior of what is being created. Like most 
designers, engineers use iteration in the design process when they add an element to a design and then 
check the results against the requirements. Although the design processes used in various fields may be 
similar, a particular field may have unique standards and practices. For example, when production 
engineers design production tooling, they will apply a set of tooling design principles.  

     Portfolio development is recommended in several unit activities. Portfolios are not journal notebooks 
in which the authors write every thought or note. Student portfolios do not necessarily have to be as clean 
and pleasing as a portfolio a designer would use to show his or her best work. Student portfolios may be a 
combination of a design portfolio and a means of communicating their achievement, growth, and insights 
to the teacher, their parents, and even their future colleges and employers. The portfolio reflects student 
thinking and visualizing processes as well as design stages in the products and systems they produced in 
technology class.  
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     Technological problem solving is a method of instruction that provides students the opportunity to 
apply, analyze, synthesize, and evaluate what was learned from previous experiences. Using this method 
allows students the opportunity to discover new knowledge, develop critical thinking skills, and manage 
their own learning. Additionally, it is a practical method for teaching very abstract concepts from other 
disciplines—science and mathematics, for example. Technological problem solving could include 
opportunities for discovery, research and development, and the use of engineering design briefs. These 
methods should be planned to consciously address STL. While a comprehensive system of teaching 
technological problem solving is useful in any technological studies course, such a practice will prove 
especially important in Foundations of Technology. 

     One model for technological problem solving proceeds in three phases: the design phase, the 
construction phase, and the evaluation phase (LaPorte & Sanders, 1996). If teachers use this basic 
procedure when their students are engineering various technological solutions to problems, they may 
provide continuity for students in dealing with the problems that they will attempt throughout the school 
year. Detailed information for using the technological problem solving method can be found in Teaching 
Technology: High School (ITEA, 2001). 

     Discovery is the process of identifying new knowledge, insights, and realizations in the context of 
active modes of inquiry. An example of a discovery approach is when students apply the scientific method 
to discover something (learn something new) about the world. 

     When students do, in fact, have the freedom to explore learning beyond the explicitly taught content, 
they will learn additional concepts and skills with some guidance and structure. Students have to be active 
to accomplish this. Their teacher needs to allow them to “think out of the box.” Discovery is a major 
recommended outcome for technological studies. 

     Research and Development (R and D) provides a means for investigating technological content. The 
process of R and D is a recommended instructional method for high school students because they have the 
maturity and depth of knowledge in order to pursue specific areas of study related to the interests they have 
developed throughout their education. Research and development may be conducted in cooperative groups 
or as independent studies for individual students. For more information, see Teaching Technology: High 
School (ITEA, 2001). 

     Design briefs can be used to introduce or frame a problem. While design briefs may be highly 
structured and specific when they are used with a new class of students, they may provide less structure as 
students become more sophisticated. Students may even write their own design briefs. A difficult-to-
machine product in a manufacturing production run is an example of a very specific problem with a narrow 
scope. While there may be more than one correct solution to the problem, the exercise provides an example 
of a teaching method for a specific type of content. On the other hand, an example of a broad problem 
might involve the lack of adequate housing in a community, and solving it may require the application of 
broad content. 

     These methods are described in detail in Teaching Technology: High School (ITEA, 2001). The 
teacher is encouraged to review this guide in preparation for implementing Foundations of 
Technology. 
 
Assessing Students      
     Assessing students involves continuously monitoring student progress toward understanding 
technology content and developing abilities for a technological world. This guide provides guidance 
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for assessing students in the unit sections labeled acceptable evidence and in each assessment 
section following the suggested learning activities. Assessing students using multiple approaches 
during and following teaching and learning activities is strongly encouraged. The following 
assessment approaches may be used to monitor student progress and achievements: 
 
     Performance assessment is perhaps the most authentic assessment method next to on-the-job 
performance and ultimately prospering as a citizen. Because students need to learn design concepts, 
they should participate in designing real-life products, processes, and solutions. By watching students 
use a given technology, teachers can determine their proficiency at using and controlling it. This 
performance assessment method allows teachers to get around typical problems associated with 
written testing—validity and reliability, for example. Performance can be measured during an activity 
that is set in a real-life context or in a formal setting. It can also be used to measure all levels of 
learning in all three domains of learning discussed in Chapter 1. Performance measures should 
initially center on content (processes and products) specified in the standards and their related 
benchmarks. 
 
     Using rubrics will provide teachers with an inventory of desired behaviors and guide them in 
making judgments regarding student achievement within a range of mastery. After developing the 
objectives and activities for a unit, teachers should develop a listing of desired behaviors. The 
behaviors should be derived from the objectives, considering the context of the activity and using the 
objective criteria (Custer, 1996). Teachers should develop rubrics to use when assessing students’ 
portfolios. Some considerations for developing criteria for portfolio assessment are outlined in 
Teaching Technology: High School (ITEA, 2001). 
 
     Self-assessment provides an alternative to written tests. Teachers should encourage their students 
to reflect on their own performance. For student self-assessment, teachers should ask individual 
students to compare perceptions of their own work to the guidelines and criteria that have been 
established. These criteria are those same elements that are identified by students as requirements. 
This process provides the teacher with an opportunity to “get inside” the student’s mind to assess 
things like creativity and metacognition. Self-assessment can be made a regular part of the student’s 
portfolio, and teachers can include a checklist component or rubric, as well as a written narrative 
component. 
 
     Group and peer assessments are valuable measures of student learning within groups. Students 
will frequently work in groups and may be afforded the opportunity to assess the achievement of their 
own groups. The criteria would focus on group dynamics, responsibility, organization, strategies, and 
presentations. 
 
     Physical Products/Projects: Teachers should develop rubrics or checklists to assess student projects. 
The criteria for the assessment may be determined, in part, by students when they set criteria for 
developing a solution to a design problem or challenge. 

     Student lab reports/ journals: Scientists and engineers are required to keep extensive notes on their 
daily progress on projects, not only to inform their company but to prove that the ideas were actually their 
own. Instructors should use the lab report as a tool to keep track of individual student progress. This 
practice links English writing skills with technology. The journal or lab report is also an important 
document when discussing a student’s progress with their parents. Lab reports or journals can cover one or 
two week’s worth of work at a time, and should be kept in the classroom (Gomez, 2001). 
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     Essays are used to assess student understanding through synthesis, analysis, and evaluation of broad 
concepts and issues. Teachers should set up a structure or rubric for grading the essay assignment. Internet 
sites and electronic information can open up problems when it comes to essays, such as plagiarism. 
Teachers should precede the essay assignment with an explanation of the school’s policy on plagiarism and 
the specified consequences. One way to see if students truly researched a topic or simply cut and pasted 
electronic information is to include a brief essay on the final exam synthesizing the student’s previous 
essay assignments (Gomez, 2001). 

     Formal testing: Multiple choice and short-answer tests may be appropriate ways to check 
understanding of content. Formal testing may be used in conjunction with the above assessment strategies 
to assess understanding of core concepts and principles. 

     Student Interviews can be conducted to assess level of understanding and to probe for feasible 
solutions to design problems. Teachers may develop sample questions in advance of an activity to guide 
the interviews. Student-generated questions may be used to assess progress. 

     Seminars and panel discussions provide opportunities for informal assessments in which 
students share their knowledge and understanding and give everyone else a feel for the progress of 
the group as a whole. Teachers may formally assess student knowledge and presentation of 
knowledge using these strategies. 
 
Regardless of the assessment strategies selected, the teacher should use a variety of assessments to ensure 
that students are learning the specified content in each of the units. 
 
Unit Framework 
     Each unit is organized according to the following sections to prepare the teacher to successfully 
implement the unit content: 
 
     Overview introduces the technology content for the unit and suggests ways for the teacher to begin the 
unit instruction. 

     Enduring results are the content that the students will know and activities they will be able to do. In this 
guide, the enduring results are selected content standards from Standards for Technological Literacy: 
Content for the Study of Technology (ITEA, 2000). The enduring results specify what students should 
know and be able to do as it relates to the study of technology. 

     Acceptable Evidence identifies what students will need to do to demonstrate that they have attained the 
specified standards. Using more than one assessment approach for a standard provides a more complete 
picture of each student’s knowledge and abilities. 

     Teacher preparation provides guidance to the teacher for gathering information, consulting with 
content specialists, and preparing for the suggested instructional activities. 

    Unit Content is based on the enduring results at the beginning of the unit. The content is presented in 
outline form and provides a suggested sequence for the unit. 

     Suggested Learning Activities present activities that teachers can use to support the content in the unit. 
The teacher may decide to use other instructionally appropriate activities that contribute to the enduring 
results. 
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     Assessment is key to monitoring student progress and ensuring that students understand the content. 
This section suggests ways to assess individuals and groups of students.  

    Resources related to the unit content and activities are given for teacher reference. Resources include 
books, videos, and websites. Note: Website information may change. Care has been taken to identify stable 
sites.  

     In Chapter 2, the following units of instruction will be presented:  
 
     Unit 1:  Foundations and Characteristics of Technology, will explore the scope of technology, its 
core concepts, and connections. Students will learn about major technological developments and how they 
changed over time. In addition, they will investigate how various factors influence innovations. 

     Unit 2:  Effects and Influence of Technology, students will be introduced to the effects and influences 
of technology. This unit will explore the cultural, social, economic, and political effects of technology, the 
effects of technology on the environment, and influence of technology on history. 

     Unit 3:  Using Technology, students will be introduced to the role of troubleshooting, research and 
development, invention and innovation, and experimentation in problem solving. Students will also 
develop the abilities to use and maintain technological products and systems 

     Unit 4:  Assessment of Technologies, will cover ways to assess the impacts of products and systems. 
Students will develop assessment techniques through the suggested learning activities. 

     Unit 5:  Building Your Dreams, students will be introduced to the attributes of design and what 
engineering design is, and will be able to apply the design process. Students will design, build, and test 
prototypes for different technologies. 

     Each unit will provide suggestions for content, methods, and assessment strategies.  Technology teachers can use this 
information to develop and implement instruction that develops technological literacy in their students. 
 

4.  Foundations of Technology:  Units of Instruction 

Overview 
     Foundations of Technology is designed as the cornerstone technology education course for the high 
school. It provides content and experiences that address the nature of technology, technology and society, 
relationships of technology with other content areas, and design concepts, approaches, and requirements. 
Different technologies provide exciting contexts and content that connect with the real world of 
technology. Foundations of Technology engages high school students in a broad study of technology and 
how it affects every aspect of our lives. In this course, students address crucial issues, current and future 
problems, and exciting opportunities associated with technology. In laboratory-classroom activities they 
experience ways to create, use, improve, control, and assess technology that contribute to their 
technological literacy. 
 
     Teachers should read and review the model course content and become familiar with all the units 
in this guide. It will be important to set time aside for advance planning before implementing this 
course. Perusing the listed websites and books, as well as finding additional resources, will be part of 
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this planning time. The sample activities and academic connections in each unit are linked to the 
technological literacy standards. Suggested learning activities in this guide may be adapted for your 
local setting. For example, if you live in a highly agricultural area, the class may focus more on 
agricultural and biotechnology activities. If medical or communication technologies are prominent in 
your community, you may want to develop and use classroom activities that use local expertise and 
resources. 
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Technology Student Association 1  
"Learning to live in a technical world" 

1.  Introduction 
 
     Missouri TSA is a non-profit organization devoted to the needs of students in 
technology education.  Missouri TSA serves over 3,000 middle and high school students 
in 30 local school district chapters. TSA, one of the fastest growing student organizations 
in Missouri, has doubled its membership each year in the past three years. 
  
     Our mission is to prepare our membership for the challenges of our dynamic world by 
promoting technological literacy, leadership, and problem solving skills, providing 
personal growth and maximizing their opportunities. Teachers are eligible to use TSA 
activities in the classrooms to extend the learning beyond traditional classroom 
experiences. 
 
2.  Why Have a TSA Chapter? 
     As a teacher, why should you have a TSA chapter? Below is an article written by a 
skeptical teacher on the subject of becoming an advisor to the Technology Student 
Association: 

A New Perspective -- Preston County Educational Center TSA 2 

A friend recently asked me to be a TSA advisor.  I tried to ignore the constant 
urging, but he wouldn’t change his tune.  For two years he had asked me to attend 
the Fall Conference.  "Bring a couple students with you," he said.  This year, the 
plan was to take him up on the offer, drag a few students along, and depart the 
conference with a sigh of "I’m sure glad it’s over" relief.  Boy, was I in for an 
awakening!  After a session titled “What is TSA?” I was bombarded with many 
questions. These students? No--they’re just appeasing me.  But later in the day, I 
was really flattened.  I slipped in the back door where students were involved in 
some activities.  Where were my guys? They were with their new friends working.  
I got the "thumbs up" sign from one of them--they were competing--and loving 
every minute of it! 

 1 Source:  http://www.dese.state.mo.us/divvoced/teched_mo_tsa.htm, MODESE, Tech Ed 
web site 

2 Source:  http://www.wvtsa.org/  West Virginia TSA web site 
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The last day, I divided our little clan up so that we could attend different sessions.   

I gave each one of them a small notebook and told them to take notes for our 
vocational director.  Not only did they gather materials and take good notes, but 
they had to tell me about all of them!  Quiet them down???  Boy, this was a 
switch!  I really didn’t want to be a TSA advisor. 

What began as a stunt to stifle my friend from badgering me about TSA back-
fired.  And I’m sure glad it did.  I’m surprised that a veteran educator could have 
been such a lethargic judge of opportunity. 

Since returning from the conference, my students have organized a chapter.  I’m 
very proud of them.  They come to class more enthusiastic and eager to learn than 
ever before.  They want their parents involved.  A recent PTA conference was 
scheduled from 4-7 p.m.  Due to such a large turnout, the meeting lasted until 
8:30! 

What do I get out of being a TSA advisor?  More motivated students and 
enthusiastic parents.  Sounds like a winning combination to me.  
Tom Strahin 
Advisor Preston County  
West Virginia 

 
3.  About TSA 
Purpose and Philosophy 

     The Technology Student Association provides opportunities for leadership 
development and training through involvement in a variety of activities. TSA promotes 
technology education as an integral part of the total education system. Knowledge is 
increased and broadened as members are informed of developments in technology. 
Student respect is inspired for the dignity of technology in our society. TSA encourages 
scholastic motivation by providing opportunities to integrate and use the knowledge and 
skill of other education disciplines. 

     Chapter activities are considered an essential and integral part of the students' 
development. TSA believes that every student should enter a dynamic world as leaders 
who are technologically literate and possess the ability to solve problems. 

How TSA Develops Students 

     TSA uses several methods to help students with personal development. They are the 
leadership development program, competitive events, achievement program, and a 
national service project. Everyone is encouraged to participate. 

Leadership Development Program 

      Such vital areas as public speaking, chapter team competition, group dynamics and 
cooperation with others are all essential parts of the TSA program. In addition, the TSA 
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member has the opportunity to take part in local, district, state and national leadership 
conferences which offer the opportunity to improve on personal excellence. TSA believes 
students should provide leadership in activities which affect their school, community, 
work, and nation. 

Competitive Events 

     TSA members compete in a variety of technology categories ranging from Aerospace 
Technology to Technical Research and Report Writing. There are two levels of 
competition for grades 6-12. Level I is for 6th through 9th grade and level II is for 9th 
through 12th grade. During the awards ceremonies the top ten finalist in each event are 
recognized on the platform and TSA awards the winners in each event with a first, 
second, and third place recognition. 

Technology Achievement Program 

     The Achievement Program is a self-initiated program designed to motivate students in 
their technology education programs and to be recognized for their efforts in leadership 
development, school/community service, understanding of technology, and 
career/personal planning. It is composed of three levels: bronze, silver, and gold. The first 
level of bronze is achieved at the local level, the second level of silver is achieved at the 
state level, and the third level of gold is achieved at the national level. Points are 
accumulated through a variety of projects and activities. 

National Service Project 

     TSA promotes service to the community by carefully selecting a national organization 
as its service partner. TSA's partner is now the American Cancer Society. Find out how your 
chapter can become involved by clicking on:   American Society.

     TSA chapter activities are an integral part of the school technology education program 
and provide added dimension to school/community activities. TSA activities enhance the 
instructor’s means of creating technology related challenges that benefit the student. TSA 
increases the opportunity for individual growth and participation in an environment. 
 
4.  Mission 
 
     The mission of the Technology Student Association is to prepare our membership for 
the challenges of a dynamic world by promoting technological literacy, leadership, and 
problem solving, resulting in personal growth and opportunities. 
 
5.  Goals of Technology Education 

 
     Because technology is an integral part of the American Culture, it is necessary for 
schools to provide students with an appreciation and understanding of the role and 
dynamics of technology in our society. Technology springs from the human abilities to 
reason, solve problems, create, construct, and use materials imaginatively. The study 
of technology, integrated into the school curricula, promotes the development of these 
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abilities and prepares students for a fulfilled and responsible adulthood. 
 
     Technology education goals at the elementary, middle school, and high school levels 
focus on students acquiring specific abilities and perspectives. 
 

1. Through the use of tools, materials, and the design and technology process, 
student learning at the elementary level will be enhanced and contribute to 
overall personal development and technological awareness. 
 
2. Students at the middle school level will gain a greater understanding of 
technology's role in contemporary society, including future career opportunities 
and related programs of study. 
 
3. Technological skills and knowledge attained by students at the high school 
level will yield occupational readiness, consumer awareness, and personal 
enrichment. 
 
4. Student members of the Technology Student Association (TSA) will develop 
leadership skills, pride in work well done, and high standards of technical ability, 
scholarship, and safety. 
 

6.  There are Many Benefits to Having a TSA Chapter 
 

• Opportunity is a key benefit. Members can:  

o Learn new skills and try new things  

o Meet and work with other students and leaders of industry  

o Receive prestige and recognition  

o Gain information about various occupational and career choices  

o Enhance individual growth and develop life-long leadership skills 

• Enrollment in technology education classes increases with interest in TSA.  

• Student interests broaden due to increased opportunities.  

• Recognition of student accomplishments in technology increases the visibility of 
your program.  

• Financial support grows as business leaders, school boards, and industries 
recognize the importance of TSA.  
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7.  Official Charter Information 
 
      The charter application process is an exciting moment which benchmarks the first 
steps of achievement in your chapter's historical pilgrimage toward excellence in 
Leadership.   Please read these guidelines carefully to ensure that your chapter 
application is processed correctly and in a timely manner. You can access the charter 
application at: 
 

http://dese.mo.gov/divcareered/tsa_official_charter_info.htm 
 
8.  Starting a TSA Chapter 
 
     Starting a chapter is easy if you lay some groundwork. First, learn all about TSA and 
what it offers. Without proper preparation, you could be up against administrative 
opposition or be unable to ignite the interest of your students. 
 
     What is TSA? What can TSA do for you, your students and your school? If you know 
the answers to questions like these, then you'll be able to dispel doubts your principal or 
students may have about starting a chapter. 
 
9.  Ten Steps to Starting a TSA Chapter 
 
     There are ten steps to starting a TSA chapter.  The following is a brief list of these 
steps.  You can view an expanded list at: 
 

http://dese.mo.gov/divcareered/tsa_information.htm  
 

I.       The organizing committee 
 
II.     The recruitment meeting 

 
III.    The membership drive 

 
IV.    Officer elections 
 
V.      The officers' first order of business 

 
VI.    Chapter committees 
 
VII.   Develop a Calendar of Activities 
 
VIII. Vote on the Calendar of Activities 

 
IX.    Get the necessary materials 

 
X.      The advisor's continuing role 
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10.  Curriculum Event Information 
 

Follow the link below to look at: (available on CD version only) 
 
High School Program Event Information 
Middle School Program Event Information 
Competitive Event Themes 

 
http://dese.mo.gov/divcareered/tsa_resources.htm  
 

11.  TSA's History 
 

To view the historical information of TSA go to: 
 
http://www.tsaweb.org/about/history.html 
 

12.  TSA Publications Online 
 

To view the TSA Publications and ordering information Online go to: 
 
http://www.tsaweb.org/get.php?page=/publications/
 

The greatest pitfall for advisors is doing all the work alone. Not only is this 
unfair, but it wears them out and deprives the students of the rewards of running a 
chapter. Let students run the show! 

 
For more information, contact any of the Missouri TSA Inc., Board of Directors 
 
To view the contact information for the Missouri TSA Inc., go to:  
 

http://dese.mo.gov/divcareered/tsa_board_of_directors.htm  
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Teaching Technology Education 
 
1.  Introduction 
 
 As most educators know, the principal facilitator of student learning is the 
classroom teacher.  If they are successful in establishing an atmosphere of mutual respect 
and if they genuinely care for their students’ welfare, much learning will take place.  Part 
of this atmosphere comes from how classes are taught; some from the materials and 
methods used some from the accommodation of individual differences, and some from 
the provision of quotable instruction for all. 
 
2.  Planning Instruction 
 

Planning instruction for a Technology Education program should be no different 
from the processes used for any other classroom/ laboratory course. Theory and common 
sense indicate that a variety of methods must be used in order to provide the widest range 
of learning opportunities for students with diverse learning styles. By thoroughly 
planning for educational experiences, consideration can be given to students who are 
visual learners, auditory learners and those who prefer learning through kinesthetic 
(hands-on) activity. 

 
Principles of Learning 

The planning of instruction must reflect careful consideration of the principles of 
learning. Although many have outlined these principles, one of the most understandable 
sets was delineated by Dr. Blair of the University of Illinois. Figure 8-1 presents these 
principles and it should prove to be of considerable assistance to TE instructors as they 
plan their instruction. 
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Figure 8-1 
Blair’s Principles of Learning1 

 
1. Without motivation there can be no learning at all. 
2. Without a sufficient stage of readiness, learning is inefficient and may even be 

harmful. 
3. We learn to do by doing. 
4. We learn to do what we do (and not something else). 
5. For effective learning, responses must be immediately reinforced. 
6. Meaningful responses are better learned and retained longer than less meaningful 

ones. 
7. For the greatest amount of transfer learning, responses should be learned in the way 

they are going to be used. 
8. An individual’s responses will vary according to how he/she perceives the stimulus 

(situation). 
9. An individual’s responses will vary according to the classroom atmosphere. 
10. Every person always does the only thing he/she can possibly do considering their 

physical inheritance, background of learning and the forces that are acting upon them. 
 
 
 
Tischler’s Thoughts on Learning 
 A delightful source on useful teacher hints that can effectively guide the instructor 
as he/she plans their teaching methods is found in Tischler’s pamphlet entitled Thoughts 
on Learning…  He has assembled a set of valuable insights but then he has moved 
beyond mere summary by highlighting their implications for teachers.  Figure 8-2 
presents a sample selection of these. 
 

 
 
 
 

THIS IS THE END OF THIS PAGE

                                                 
1 Adapted from Dr. Glen Blair, University of Illinois-Urbana. 

Missouri Technology Education Guide 2002  
Chapter 8:  Teaching Technology Education  



Figure 8-2 
Tischler’s Thoughts on Learning2 

 
Principle: The whole does not necessarily equal the sum of the parts.  Example: you 
can teach a student all about nails, screws, lumber, windows, doors and paints and 
he/she still cannot build a house (a system). 
Application: 
Any subject to be taught is like fitting together the pieces of a puzzle.  Organize your 
materials so that the student first sees only the system without the details.  Details often 
require specific skill development or prerequisites neither of which the beginner may 
have.  Later relate each detail to its place in the system. 
 
Principle: The teacher is like a person standing on a cliff watching a canoeist 
navigate a turbulent twisting river.  From the teacher’s vantage point, he/she sees 
the whole (the overall concept) of the problem.  The student, like the canoeist 
experiences one surprise after another.  Each turn is a new challenge.  Each moment 
is loaded with anxiety and surprise.  Oh, for the student to have the vantage point of 
the teacher. 
Application: 
Before starting a curriculum, a course, or a lesson, develop the concept theme.  Arrange 
your activities so that the student is standing on the hill looking at the overall subject 
matter before starting into the details.  Then, from the student’s vantage point he/she 
should be better able to determine his/her future plan of action or reaction. 
 
Principle: When one approaches learning as an opportunity to “discover 
something” rather than the task to “learn about something,” the feeling of self-
reward takes over, thus causing interest and in-depth investigation. 
Application: 
The teacher should organize his/her subject to excite the student toward the thrill of 
discovering some new thought or idea.  The student will thus be motivated to learn.  
Discovery through learning causes a behavioral change.  Repeating of fact may be dull 
and not contribute to learning.  Discovery may lead to disappointments, but it also may 
lead to the thrill of greater discoveries.  
 
Principle: Tell the student what and how you are going to teach him/her.  Teach the 
student what you told him/her you were going to teach him/her.  Tell the student 
what you taught him/her. 
Application: 
Before teaching subject matter, explain how you have organized you program and what 
methods of teaching you will be using.  You cannot expect the student to learn, when  
he/she doesn’t know how you expect to teach him/her.  Then be sure to follow the 
methods you have outlined, and summarize by telling what you have taught. 

                                                 
2 Tischler’s, Thoughts on Learning, n.d. 
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Principle: Learning is easier and more effective when the student uses two or more 
of his/her sensory transducers. 
Application:  
For any subject, present your material so that you require the student to use as many of 
his/her senses as possible.  Hearing provides about 15% perception, seeing 60%.  Don’t 
stop with these.  There is still 25% more reception to tune in on: touch, smell, taste and 
the emotions. 
 
Principle: For education to be meaningful, it must do something for the student in 
the present.  The future may be too far away to be meaningful. 
Application:  
Education must pay off now! The fact that it will be helpful later is nice to know, but if 
education doesn’t pay off in the present – the same type of education may not apply for 
the future. Education must be meaningful—not a promise.  If you teach Algebra I 
because it is a need for Algebra II, the program is doomed to fail, since it provides no 
compensation right away; only a promise for a future goal. 
 
Principle: An explanation of subject matter, even today, is composed of too large a 
proportion of words and too small a proportion of understanding. 
Application:  
Come to class prepared.  Know what and how you will present the subject.  If you really 
know this, perhaps it will not take many words.  Find better ways to present your subject, 
by minimizing on words, maximizing understanding. 
 
Principle:  Learning starts from an understanding of previous experiences upon 
which new ideas are built.  During the transition ideas are built.  During the 
transition process material things become less important, and meaningful verbal 
expression becomes more important. 
Application: 
The beginning student needs a variety of activities.  The retention span appears short.  
Use several activities to present the same material. For Example: present the abstract; 
validate the information by experiment.  Then apply the theory, method of relating the 
experiment, to an actual application.  In the laboratory the student tests the teaching, 
book, film, etc.  In the application the teacher should test the student. 
 
Principle: Learning is not obtained through a single inoculation: Once you’ve had it, 
you won’t need it again.  Booster shots are needed to assure continued proper 
response by the learning system. 
Application:   
Don’t expect the student to remember the facts just because you taught them once before.  
From time to time you must reinforce the information previously taught.  Remember the 
bucket you are filling may have a slow leak.  Some leaks may not be so slow. 
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Principle: Understanding human memory is quite complex.  One thing is certain, 
unless a detail is placed into an organized structure, it is soon forgotten.  The 
organized structure is a SYSTEM. 
Application: 
Decisions can be made based on a broad conceptual understanding providing the known 
facts are all part of a system of walking, talking, eating and sleeping are all detailed, 
systematic processes.  Without knowing the details the child is able to learn.  Teachers, 
on the other hand, often feel the student won’t understand unless he/she is first given all 
the details. 
 
Principle: The development of a CONCEPT depends upon the study of the 
relationship between seemingly unrelated facts.  The concept grows broader as these 
relationships come closer together. 
Application: 
The learner may not see the relationship between seemingly unrelated facts. The teacher 
can show how these facts fit together so as to help the learner develop an overall 
understanding (a concept). The tighter the relationship is brought together the better the 
understanding of the concept. 
 
 

 
THIS IS THE END OF THIS PAGE
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A Sampling of Teaching Methods 
 
Field trips 
 Utilize field trips for more than observation of technological processes. Use 
discussion and oral or written reports on the various occupations involved in the process 
observed. Bring back the experience with modern communications technology. 
 
Guest Speakers 
 Have one or more speakers address the class about past or present processes and 
occupations and the training and skills required. Have them discuss the rapidity of 
technological change and highlight emerging technologies. 
 
Student personnel system 
 When setting up the organizational chart, try to emulate industrial organization 
and procedure. Provide specific information on the occupations involved.   
 
Interviews 
 Require students to interview people involved in various occupations. Have them 
make written or oral reports to the class. Provide guidelines for the format of interviews.  
Include questions about how one best prepares for such employment.   
 
Bulletin board 
 The bulletin board can be an effective teaching method if used properly. Place 
items on the board that will stimulate interest and questions, something that will make 
them want to find out more, then provide students with a way to do so. Change your 
display often! 
 
Class discussion 
 Class discussions can be interesting and involving for students – if they are 
carried out in a non-judgmental manner. Listen to what students have to say and try not to 
dominate the discussion. Set up situations causing students to associate and make 
applications of the information presented. 
 
Role Playing 

By means of simulated technological/industrial activity, role playing affords 
students the opportunity to identify with typical life activities as they exist in various 
occupations and/or professions. Through role playing, students can experience some of 
the reality of work responsibilities. It is especially well suited for use with enterprise 
laboratory activities, mass production activities, research and experimentation and group 
project experiences. 
 
Group project 

The group project method involves the designing, planning and development of a 
product by a group of students. It differs from the mass production method in that only 
one (or a few) finished product(s) results from the activity of the group. Ideally, the 
project selected has numerous elements thus permitting the effective use of teams or 
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other sub-groups. The method has been used successfully at the junior high level for 
studying high volume production industries such as paper and paper products, oil, iron, 
glass, and rubber. At the senior high level, the group project might take the form of 
designing and constructing a machine, vehicle prototype, or other large, even 
interdisciplinary, projects. 
 
Conceptual Learning 
 This approach is based on the notion that concepts have greater application to new 
situations than do specific facts. Current educational theory emphasizes the need to 
develop fundamental concepts and skills, which have functional value in a wide variety 
of applications. This learning generally is referred to as conceptual learning. For 
example, the concept of molding enables the student to relate general knowledge and 
skills to many specific types of industrial processes such as forging, foundry, and casting 
and in several material realms e.g. metals, ceramics, and plastics. A study of general or 
fundamental principles insures that loss of specific details will not mean a total loss. The 
remaining understanding will permit reconstruction of details when necessary. 
 
Enterprise 
 The enterprise approach involves a simulation where students assume career roles 
and solve problems in a manner similar to their counterparts in industry. The enterprise 
method often involves such activities as research and development, financing, mass 
production, servicing, communication, transportation, distribution, and marketing. At 
elementary and junior high levels, the emphasis might be directed toward activities of 
simplified nature, since only limited time would be allotted for the activity. At the senior 
high level, activities may be more complex and greater emphasis is placed on tooling and 
higher technology. 
 
Cooperative work study 
 Many students enrolled in TE programs can profit from on-the-job experiences 
designed to supplement in-school learning. Such experiences assist students in further 
development of skills and positive attitudes toward work and school. Often work 
experience helps students in assessing and establishing career goals and this enhances 
their potential for successful employment in the future. Other significant out-of-school 
techniques include industrial observation and community projects. All out-of-school 
industrial experiences require supervision and evaluation by qualified school personnel to 
ensure that the experience and environment are adequately serving the student’s 
educational goals and that safety and other safeguards are provided. 
 
Seminar 
 The seminar method emphasizes student interaction and contribution. It is used to 
identify individual problems and to provide for group assistance in finding solutions to 
these problems. The seminar provides a continuing opportunity for student peer 
evaluations as well as presentation of individual student progress. With the seminar 
method, the teacher(s) assume(s) the role of facilitator, observer, evaluator and advisor. 
In the seminar students become involved in challenging, questioning, assisting and 
discussing. The method has been used successfully in combination with the enterprise, 

Missouri Technology Education Guide 2002  
Chapter 8:  Teaching Technology Education  



group, interdisciplinary research and experimentation and other more traditional 
instructional methodologies. 
 
Individualized instruction 
 Individualized instruction provides for the varying abilities and interests of 
students. It involves development of self-instructional units or modules in a manner 
which enables students to be independent: (1) pre-assess their performance and 
knowledge of the objectives, (2) progress through specified learning activities at their 
own pace and (3) assess their own terminal performance and achievement of unit 
objectives. Missouri’s TAMS capitalize on the benefits of this approach.  A variety of 
hardware and software systems have been developed to facilitate management of the 
instructional approach. These include auto-tutorial systems, interactive video, 
programmed references, student contracts, learning activity packages, educational games, 
and computer-assisted instruction. All have great potential for helping students learn and 
consequently their use is strongly encouraged. 
 
3.  Selecting Instructional Methods 
 
 Technology Education is concerned with technology, industry, its practices, 
procedures, and products. Within the classroom/laboratory, student experiences should be 
tailored to develop understandings, attitudes, and skills pertaining to technology rather 
than to the production of a take-home product (the project). Although a finished product 
may well be produced by each student, or by a group of students, it is important to 
remember that the project is not the goal but rather it is the by-product of the process of 
learning about technology and industry. 
 Curriculum content is not the only important element in the teaching-learning 
process. Because of the differences in pupil learning styles and teacher proficiencies, 
varied instructional methods must be used and evaluated. Traditionally, many 
instructional methods have been used in technology education programs. Methods such 
as lecturing, demonstrating, designing, problem solving, and constructing individual 
projects have long been recognized as effective instructional approaches for presenting 
content. These are being supplemented by emerging instructional methodologies which 
provide increased potential for developing technological, industrial, and career 
understandings, attitudes, and skills. 

When developing TAMS and lesson plans for a program, it is essential to decide 
which teaching methods will be most effective. The instructor has many options, when 
selecting the appropriate instructional method for each student, and for each type of class. 
It is important that teachers use more than just those they learned while at college. 

 

Missouri Technology Education Guide 2002  
Chapter 8:  Teaching Technology Education  



The following is a list of methods for adding variety and interest to technology 
education programs. Combinations and permutations of this list are not only possible, but 
are desirable and should be encouraged. But methods alone will never be sufficient. The 
ultimate success of these as well as other techniques depends on the innovativeness, 
interest, and skill the teacher exhibits in presenting the material. 

 
Community resources    Production 
Conceptual learning    Conference 
Research and experimentation   Show and tell 
Contracts      Role playing     
Cooperative Seminars    Student personnel system 
Demonstrations     Discovery      
Enterprise      Team teaching 
Exercise approach     Group project 
Field trip      Case study 
Inquiry      Written or oral reports 
Lecture      Work study 
Mass production     Individualized instruction  
Problem solving     Guest speakers 
 
Instructional methods must be selected to capitalize on the unique needs of 

students in specific locales. The technology education teacher must be alert to the 
resources of the community being served. Not only must teachers be alert to resources, 
they must also be aware of opportunities for integrating these resources into the 
instructional program. All resources such as speakers, industrial visitations, web sites, 
videos, slides, TAMs learning packages, and bibliographical resource materials must be 
evaluated on the basis of their merit to the instructional program. Figure 8-4 provides 
some useful guidelines for the selection of delivery systems. 

 
 

THIS IS THE END OF THIS PAGE

Missouri Technology Education Guide 2002  
Chapter 8:  Teaching Technology Education  



Figure 8-4 
Guidelines for the Selection of Teaching Methods 

 
• The best procedure usually is to select the least elaborate and least costly 

strategy that will enable the learner to acquire the desired capability. 
• All things being equal, well-illustrated, step-by-step verbal instructions, with 

feedback to the student constitute the most practical, effective, and efficient 
strategies for most types of learning. 

• If an objective is accomplished in less time with one strategy than another, it 
is more efficient.  If the retention or transfer of the information or skill learned 
is greater for one strategy than another, then it is more effective for reaching 
the objectives.  When determining the approach to be followed, the best 
estimate of both efficiency and effectiveness will have to be followed. 

• Try to select flexible strategies that can be adapted to student needs, problems, 
and interests. 

• Strategies that give students an opportunity to share in goal-setting, learning 
experiences, and evaluation often produce better results. 

• Students need to work with strategies that provide opportunities to inquire, to 
analyze, to explore, to be active, to create, and to initiate. 

• The strategy selected should give the teacher an opportunity to observe 
student progress. 

 
Individual preferences, ease for the instructor, and simple convenience, are not strong 
reasons for instructional choices. TE instructors also need to compare their decisions to 
state and national guidelines. Figure 8-5 presents the MOITE standards, topic 7, 
Instructional Strategies. Instructors are advised to review their own decisions against 
these recommendations, keeping in mind that local differences and student needs may 
provide grounds for a departure from these standards.   
 

 
 
 

THIS IS THE END OF THIS PAGE
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Figure 8-5 
MOTE Standards, Topic 7: Instructional Strategies 

 
Technology education is designed to help students comprehend technological systems and gain the ability 
to apply what is learned to real-life situations.  Instructional strategies must be carefully selected to allow 
the student to engage in activities that allow them to utilize technological concepts to solve problems.  This 
standard’s statements topics concern instructional strategies i.e., methods utilized to deliver instruction and 
promote student achievement of goals and objectives.  The technology teacher plans, implements, and 
evaluates these strategies. 

Fill in marks to indicate assessment:  ∇ not met, O met, ∆ exceeded 
1. Teachers plan an prepare written courses of study designed to develop  
        student competencies consistent with program goals and course objectives………………     ∇    0   ∆ 
2.  Teachers plan and prepare current lesson plans based upon the course of  

study and student needs………………………………………………………………………. ∇ 0 ∆ 
3. Teachers consider alternatives and select appropriate methods to assist students in  

meeting course objectives…………………………………………………………………….. ∇ 0 ∆ 
4. Teachers develop and/or obtain appropriate, up-to-date instructional materials…………… ∇ 0 ∆ 
5. Teachers plan and provide for evaluating the effectiveness of their instruction……………. ∇ 0 ∆ 
6. Teachers provide input to the Individualized Education Program (IEP) committee for  

disabled students enrolled in Technology Education…………………………..…….… ∇ 0 ∆ 
7. Both teacher-centered and student-centered instructional methods are utilized, as 

necessary…………………………………………………………………………………….… ∇ 0 ∆ 
8. Instructional methods promote the development of process skills such as reactive 

and critical thinking, decision-making and problem solving………………………………… ∇ 0 ∆ 
9. Instructional methods utilized are based upon individual student needs rather than 

upon the sex of the students……………………………………………………………….…... ∇ 0 ∆ 
10. Instructional methods promote the development of process skills such as creative 

and critical thinking, decision-making and problem solving………………………………..... ∇ 0 ∆ 
11. Instructional methods utilized are based upon individual student needs rather than 

upon the sex of the students……..…………………………………………………………….. ∇ 0 ∆ 
12. Instructional methods enhance opportunities for multi-disciplinary learning……………… ∇ 0 ∆ 
13. Local program student club or TSA chapter activities are integrated into planned 
 courses of study and are utilized in conducting classroom and laboratory activities……...… ∇ 0 ∆ 
14. Instructional strategies appropriate for serving students with special needs have 
 been identifies and incorporated, as needed, into the TE program..………………………….. ∇ 0 ∆ 
15. Students achievement is measured through a variety of testing techniques and 

other assessment methods………………..………………………………………………….…. ∇ 0
 ∆ 
16. Each identified handicapped student enrolled in technology education is evaluated 

annually through procedures and criteria described in the 
Individualized Education Program (IEP)……………………………………………………… ∇ 0 ∆ 

17. Student leadership skills are developed through a variety of curricular and 
extracurricular activities…………..…………………………………………………………… ∇ 0 ∆ 

18. Student achievement is assessed to make systematic decisions regarding the 
effectiveness of instructional materials and teaching strategies….…………………………… ∇ 0 ∆ 

19. Provisions are made for student input into the evaluation of instructional strategies………. ∇ 0 ∆ 
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4. Meeting Students Individual and Special Needs  
 

All students have individual differences and special learning needs. Traditionally, 
however, discussions related to special needs have centered on students with disabilities, 
but students with other individual differences must also be considered. Provision must be 
made for: educationally disadvantaged, economically disadvantaged, limited English 
proficiency (LEP), gifted students, and those with diverse cultural backgrounds. 
Additionally, students' preferred learning modes must be considered when planning 
instruction. Some students simply learn more, more efficiently and more effectively when 
presented information in visual, auditory, and kinesthetic means. Educational methods 
and procedures, instructional programs and materials, and school facilities must be 
modified for the purpose of individualizing programs and instruction to ensure that all 
students will develop to their fullest potential. 

Federal legislation and teacher concern has provided the impetus to modify existing 
educational practices for learners with special needs. Such legislation is reflected in 
Public Law 94-142, the Education for All Handicapped Children Act of 1975 and its 
subsequent amendments, the Vocational Educational Amendments of 1976, sections 503 
and 504 of the Rehabilitation Act of 1973, and more recently, the Carl D. Perkins 
Vocational and Applied Technology Education Act of 1998 and Public Laws 98-199, 
94-198, and 101-476. The latter, the Americans with Disabilities Act of 1990 extends 
protection to adults. All of these laws emphasize the need to identify and infuse 
educational strategies designed to provide viable educational programs for special needs 
students. Furthermore, the legislation requires public education to provide instructional 
programs which will be the least restrictive educational alternative for students with 
disabilities. 
 
Identifying Special Needs Learners 

 
Technology education professionals typically need not be concerned with detailed 

identification procedures for special needs learners, because they are the responsibility of 
other members of the education team. However, TE professionals should become familiar 
with some general characteristics of learners who are identified as "special needs" in 
order to better plan appropriate educational learning experiences and to contribute to the 
identification process when needed. 

It should be recognized that the term "special needs" is an inclusive term which 
describes students with characteristics which may impede their ability to develop their 
maximum potential in unmodified programs. A broad understanding of the unique 
learning characteristics of students with disabilities, disadvantaged, limited English 
proficiency, or gifted/ talented will be helpful to TE professionals in modifying 
programs to accommodate students with special needs. The following material lists 
and describes characteristics pertaining to special learning needs. 
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Learner Characteristics  
 

Disadvantaged 
Disadvantaged students have academic or economic disadvantages which 

impair their ability to function in regularly structured school programs. These students 
typically may be members of families with low incomes, low or underachievers, from 
culturally restricted backgrounds or with limited English proficiency (e.g. unfamiliar 
with American customs or the English language). Generally, disadvantaged students 
are of normal or above intelligence but they fail to achieve in the regular school. 

Academically disadvantaged students often display language difficulties, 
reading or writing problems, severe computational difficulties, or other general 
learning problems. These students may be frequently absent from school, have a short 
attention span and display low motivation when in class. They are often self-
conscious, easily discouraged, have low self-esteem and express feelings of isolation. 

Economically disadvantaged students typically are members of families 
whose incomes are below the national poverty level, have parents who are 
unemployed or are recipients of public assistance. Generally, these students exhibit 
many of the same behaviors as academically disadvantaged students. 

 
Limited English Proficiency (LEP) 

Limited English Proficiency means individuals who were not born in the 
United States or whose native language is other than English; who come from 
environments where a language other than English is dominant; who are American 
Indian or Alaskan native students and who come from environments where a language 
other than English has had a significant impact on their level of English language 
proficiency; and who by reasons thereof, have sufficient difficulty speaking, reading, 
writing or understanding the English language to deny such individuals the 
opportunity to learn successfully in classrooms where the language of instruction is 
English or to participate fully in our society. 

 
Gifted and Talented 

Gifted and talented students are those who, by virtue of outstanding abilities are 
capable of exceptionally high performance academically, physically, or creatively. 
However, these students will not live up to their full potential unless a challenging 
instructional environment is provided. The gifted also have unique needs and, as a result, 
they require enriched and challenging activities guided by a caring and stimulating 
teacher.  In fact, unless they are challenged, these students’ talent and creativity may turn 
toward disruptive behavior.  Teachers should not assume that gifted children will be able 
to take care of themselves because of their superior intelligence. 
 
Students with disabilities 

Students with disabilities are learners who have specific or general disabling 
conditions that may interfere with their functioning in a regular school environment. 
These disabilities may be sensory, physical, emotional, or any combination of the three. 
There are several terms used to classify students with disabilities. Among these are the 
mentally handicapped, hearing impaired, speech impaired, visually impaired, seriously 
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emotionally disturbed, orthopedic impaired, other health impaired, deaf-blind, multi-
disabled and learning disabled. Because of these impairments, students with disabilities 
may need special education and related services. 

TE professionals will most often be providing educational experiences for those 
students who fit the category of "high-incidence" disabilities (i.e., those who comprise 
approximately 80% of the total population of students with disabilities). Among these 
students are students with learning disabilities, mild retardation, speech impairments, and 
mild- to moderate-hearing or visually impairments. These students have been able to 
achieve success in the regular school environment when provided with supportive 
services and modifications in educational curriculum and teaching strategies. 

Occasionally "low incidence" children with disabilities may also be placed in 
regular TE programs. However, most will be placed in self-contained situations such as 
community-based instruction, supported employment, and specially designed vocational 
programs where their needs are more appropriately met. Among the students who fall 
into this category are those with severe and profound retardation and severe emotional 
disturbance. Individuals with profound deafness or blindness and orthopedic disabilities 
also fall into the low incidence category. However, because of their general learning 
potential some have been able to function successfully in regular access/barrier-free 
school programs. 
 The placement of low incidence learners in a least restrictive environment must be 
determined through an extensive evaluation conducted by qualified specialists. Generally, 
these special needs students will require support services in addition to an access/barrier-
free building. Examples of such support include: interpreters, educational tutors/ aides 
and adaptive production jigs or fixtures. 
 

The following provide a brief description of various disabilities. While not a totally 
inclusive listing, these characterizations will facilitate a better understanding for TE 
professionals of the general, physical, intellectual and social characteristics of students 
with disabilities.  
 
• Individuals with "mild-moderate" mental retardation are those students who are 

capable of academic, social and vocational training, but who require specialized 
instruction to realize maximum skill development and meaningful integration into 
adult society. 

• Individuals with "severe" mental retardation are those students who have potential for 
training in self-care, social adjustment, and vocationally-related areas rather than 
academic ones. During adulthood they may function effectively at home and/or in 
specialized situations such as supported employment and supervised living 
environments. 

• Individuals with "profound" mental retardation are those students who are retarded to 
the extent that they are capable of very little self-care and often must have constant 
attention to survive. 

• Students with learning disabilities have normal or above average intelligence but 
exhibit a specific learning disorder in one or more basic processes involved in 
understanding or using spoken or written language. Their learning problems are not 
due to visual, hearing, motor or environmental difficulties. Typical disorders which 
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may be the cause of a learning disability are perceptual dysfunctions, brain injury, 
minimal brain dysfunction, dyslexia and developmental aphasia. 

• Students with severe emotional disturbance or severe behavioral disorders exhibit 
undesirable behaviors or feelings over a long period of time that adversely affects 
educational performance. Students in this category have an inability to learn which 
cannot be explained by intellectual, social or health factors. School-related 
characteristics may include poor interpersonal relationships with peers and teachers; a 
general pervasive mood of unhappiness or depression; periods of self-stimulation or 
withdrawal; and a tendency to develop physical symptoms or fears associated with 
personal or school problems. The term includes schizophrenic individuals, most of 
who may profit substantially from instruction as determined through comprehensive 
and specialized evaluation. 

• Students with visual impairments are handicapped in a normal educational program 
by their difficulty or inability to see. Under this heading, students are classified as 
partially sighted, legally blind or profoundly blind. However, many have 
demonstrated the ability to develop proficiency in using TE equipment with some 
modification of the learning environment. 

• Students with partial sight or legal blindness are those who can learn to read print, but 
whose vision is limited (even with corrective devices), and who need instructional 
modifications in order to succeed in a regular educational program. Partially sighted 
persons have a vision of 20/70 to 20/200 after correction with lenses. Legally blind 
persons have less than 20/200 vision with glasses. 

• Individuals with profound blindness have the most severe visual impairment. They 
cannot tell light from darkness and as a result, cannot see print. Often they can benefit 
from instruction in Braille. These students must depend totally on their other senses to 
function satisfactorily in an educational program. 

• Students with orthopedic disabilities are normally limited in mobility, sitting and/or 
the use of tools and equipment because of muscular, skeletal or neuromuscular 
impairment. Included in the related causes of orthopedic handicaps are cerebral palsy, 
spinal bifida, and curvature of the spine, muscular dystrophy, hemophilia or other 
defects in legs, arms, neck or hips. Orthopedic handicapped students are generally 
average or above average in intelligence and can function in a regular school 
environment which has been adapted and made barrier / access free. 

• Students with hearing impairments have a loss of hearing which affects their 
performance in a regular educational setting. Their sense of hearing is limited in 
many ways. For example, if students cannot hear the ordinary sounds of activity 
around them, then they are considered deaf. However, when students can hear, but 
only hear part of what is said, then they are considered hard-of-hearing. Hearing 
losses may be mild, moderate, severe or profound. 

• Individuals who are hard of hearing have some ability to hear and understand the 
spoken word. Although some words may be audible, the pitch and frequency of these 
sounds may make it difficult for these individuals to ascertain their meaning. Sounds 
are not necessarily just softer to these individuals but may also be garbled and 
distorted. Some hard-of-hearing students may require the use of hearing aids and/ or 
rely on lip reading. Likewise, deaf individuals must always require the use of an 
interpreter and/ or lip reading. 

• Students with speech impairments normally have speech patterns which are 
noticeably different from the norm. There are many forms of speech impairment, 
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ranging from complete inability to speak to minor articulator deficits. Furthermore, 
there are many causes for speech difficulties, ranging from delayed speech and 
hearing impairments to cerebral palsy and cleft palate. 

• Students with other health-impairment are so categorized because they demonstrate 
limited strength, vitality and alertness. The conditions of these students are caused by 
chronic health problems such as heart conditions, tuberculosis, rheumatic fever, 
nephritis, hepatitis, asthma, epilepsy, leukemia or diabetes. 

• Students with multiple disabilities exhibit combinations of two or more of the 
previously mentioned disabilities. For example, a student may be deaf and blind or 
orthopedic disabled and mildly retarded. As a result, special accommodations are 
necessary to facilitate their educational development. 

 
Accommodating Special Needs Students in the TE Program 
 Educational methods and procedures, instructional programs and materials and 
school facilities must be modified for the purpose of tailoring instruction to serve special 
needs students in TE programs. The teacher cannot accomplish this task alone. Other 
professionals from such areas as special education, rehabilitation, school psychology, 
guidance and the community in general can help. Through cooperative efforts TE 
programs can effectively incorporate the fundamental elements for success and therefore 
be as appropriate for special needs learners as they are for other students. 

The teacher remains the central factor governing the special needs student's 
potential for success in TE. The teacher's attitude, personality and self-concept will help 
govern his/her performance. Teaching students from special needs populations is very 
much like working with non-special needs students. Each needs empathy, guidance/ 
direction, understanding and an appropriate and challenging learning environment 
carefully managed by a knowledgeable teacher. There are however, some subtle, as well 
as obvious, characteristics of certain learners that require a change of teaching style. For 
example, teachers who tend to "kid" or "tease" their students may find that students with 
poor self-image or low self-esteem may interpret this as "ridicule," "cruel," and 
"inappropriate punishment". Likewise, special needs students want "empathy" – 
understanding of their limitations and the desire to help remediate them (and also build 
upon strengths) – rather than "sympathy." Teachers must continue to be firm but fair, 
consistent and yet flexible, and concerned and caring enough to challenge special needs 
students to achieve new goals and experiences. 
 
5. Providing for Equity 
 

When discussing equity it is important to remember that the term encompasses 
more than just gender equity.  It means being fair and impartial to people regardless of 
their sex, race, age, religion, or sexual orientation.  Most materials that have been 
published recently have been revised to be unbiased and fair.  Additionally, many 
references to aid the TE teacher in evaluating materials and practices on the basis of 
gender bias have been developed.  Furthermore, most of the materials can be adapted to 
other equity targets if their terms related to gender are replaced with others related to 
race, religion, age, or sexual orientation. 
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Similarly, recruitment and program admission policies and procedures must be 
evaluated in order to eliminate any unnecessarily restrictive statements. Poorly phrased or 
overly restrictive policies could bias class participation in unintended ways. Course 
prerequisites, if any, must be examined in the same way to determine if they are 
unnecessarily restrictive or are inadvertently prejudiced. 

Change is a slow process and traditions are not relinquished easily.  Technology 
Education teachers must examine their own beliefs and assess their appropriateness. If 
they are dedicated to quality education for all students, TE teachers must remove those 
barriers that prohibit equity for all potential students. Though technology education has 
been an integral part of the school curriculum for more than three-quarters of a century, 
there are students, parents and school personnel who may not be aware of this fascinating 
and important area of the curriculum and its potential for non-traditional students.   

Efforts to bring about a better understanding of TE will help everyone appreciate 
its benefits for all students. Commitment for reaching all students involves some concrete 
action such as examining attitudes and behaviors, carefully choosing instructional 
materials and making conscious efforts to help people outside the classroom become 
aware of the accomplishments made by Technology Education. Figure 8-6 shows some 
of the strategies that will help in working towards increased equity. 

 
Figure 8-6 

Equity Strategies for Classroom Teachers 
 

1. Be direct with students about bias. Point out racist or sexist bias in books or materials. 
Help them learn to identify sources of bias and important omissions in the materials. 

2. Develop classroom activities around identifying bias found in television, textbooks, 
movies, library books or magazines. 

3. Incorporate development of critical reading skills as instructional objective for all 
teaching, not just when special efforts are being made to identify bias in materials. 

4. Identify or develop supplementary materials which can help "correct" some of the 
bias of available materials. 

5. Assign student papers, themes, term papers or other activities on topics or persons not 
usually covered in textbooks or materials. 

6. Invite local resource persons into your classroom to provide additional information 
and work with students on special projects and activities. 

7. Ask students to rewrite materials or write their own materials on subjects omitted 
from the textbook or write the material from another person's point of view. 

8. Use bulletin boards, posters, pictures, magazines and other materials to expose 
students to information commonly excluded from traditional materials. 

9. Develop a classroom collection of non-racist/sexist reading materials for students. 
Identify books that students may be encouraged to seek out in their personal reading. 

10. Be proactive in recruitment of nontraditional students and organize informational 
activities designed to attract nontraditional students. 

11. Create a technology education day where students in 6th or 7th grade can have hands-
on experiences with technology. 

12. Develop a video or web-based presentation targeted on non-traditional populations to 
encourage their participation in TE. 
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6.  Evaluating Student Performance 
 

Technology Education instructors are routinely expected to assess and document 
student progress toward their (and the program's) competency goals. Clearly, student 
evaluation is an integral part of teaching and with the implementation of instructional 
management systems it becomes even more important. Instructors should be careful not 
to allow themselves to consider evaluation as an intrusion, as something that takes away 
from instruction/learning time. Indeed, when properly handled, student evaluation will 
maximize the effectiveness of their instruction. To implement a systematic and effective 
evaluation scheme, instructors should note that: 

• Evaluation involves assessing each student’s progress toward documented course 
and individual goals and objectives (such as the mastery of certain competencies). 

• Feedback should be provided on a timely basis and in a constructive manner so as 
to encourage desired action. 

• Self-evaluation by the student is an essential part of the overall evaluation. 
• Each domain of behavior should be assessed by the evaluation system.  Avoid 

one-dimensional evaluation (e.g., only knowledge or only psychomotor skills). 
• There is a difference between evaluation and grading.  The former ascertains the 

student’s level of performance—the latter applies judgments to these assessments 
and links them to the system’s grading scale. 

• At the middle/junior high levels, considering the developmental stage of the 
students, those who make an effort but fall short should not be failed merely 
because a lack of knowledge, skills, or attitudes.  At the same time, students 
should receive average or above average grades only for documented 
accomplishment. 

 
Purposes for Student Evaluation 
 
 Two major purposes guide teacher evaluation of student performance. They are 
typically called formative and summative evaluation: 

• Formative evaluation is intended to have a shaping, guiding or other similar 
influence on students. It is administered before and/or during the learning 
process and as such it serves to give students feedback as to how they are doing. 
It is usually considered to be less threatening than other forms of evaluation. 
Often it is self-administered by the student and may not even need to be revealed 
to the instructor--depending on the maturity level of the student.  

• Summative evaluation occurs at the end of some learning episode. This could be 
after a lesson, a major unit, a semester or a course. The purpose of this type of 
evaluation is to document how much and/or how well a student has mastered the 
target competencies at that given point in time. 
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Pre-testing 
 

Often instructors will want to pre-test their students prior to the beginning of a course 
or major unit. This is a highly recommended practice because it can tell them whether 
students: 

• Have the prerequisite competencies necessary for success in the unit or course 
that is about to begin.  

• Have mastered some or all of the competencies the unit or course is designed to 
develop. 
The first readout can help the instructor identify and secure remedial help for 

deficient students. This can be used to bring weak students up to speed rather than 
slowing the entire class to accommodate their weakest member. The second readout 
would alert the instructor to allow advanced students to move at their own pace and 
reduce their likelihood of getting bored, disillusioned and/or disruptive. 

 
Evaluation Techniques 
 

Just as in teaching, the richer the variety of methods used for evaluation, the 
richer the learning experience will be for the students. Effective TE instructors will 
employ a wide range of such techniques in addition to the standard observation, oral 
questioning and informal evaluation. Some of the more formal approaches include: 

 
Module-based Testing 

In programs using TAMs and other modules, instructors need to develop 
individualized evaluation systems that can be administered with a minimum of demand 
on teacher time for administration and grading. Typically this results in the use of 
combination of student self-assessment using product or process checklists, computer –
based/scored testing, module progress/summary forms, or peer assessment. Often 
additional combinations of the following evaluation methods are employed. 
 
Progress Charts 

These serve as a visible reminder to all students of their progress. If posted openly, it 
also shows how they compare to their classmates-a situation that has to be carefully 
monitored because of privacy issues. Progress charts can easily be used to track mastery 
of competencies in each domain although they tend to be used more frequently with skill 
or job accomplishment. 

Self- or Progress Checks 
Especially when assigning more complicated and lengthy activities, it is desirable to 

encourage students to assess their own progress along the way. This is a lot better than 
having students find themselves short of the goal at the end of a long work period. 
Typically such progress checks are checklists of critical events or applicable criteria 
stated with enough detail and clarity that the student can assess his/her accomplishment 
of each step. 
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Rating Scales 
Most often used to evaluate a finished project, activity or attitude, these scales 

can be completed by either the student, his/her peers or by the instructor. Typically such a 
scale evaluates the work, according to established standards on a scale of 1 -5. Because of 
the standardizing effect such scales have, they help increase the instructor's objectivity 
across pupils and students. Additionally, if given to students in advance as is suggested, 
such scales help them learn and clarify what is expected of them. This is particularly 
important for affective performance measures. Such scales can also identify the weight 
placed on such criteria as: 
• Accuracy and precision  
• Finish 
• Craftsmanship  
• General design 
• Degree of complexity / difficulty 
• Time used 
• Work habits  
• Originality 
• And many others. 
 
Achievement Tests 

Sometimes these are considered appropriate only for the cognitive domain (i.e., 
what students know) but this is a mistake. Properly constructed performance tests are also 
excellent for validating mastery of psychomotor competencies.  

Instructors should be careful to evaluate only against the clearly stated 
goals/objectives of a course, major unit or lesson. Such tests need to be developed to 
measure the appropriate level of performance in each domain. The most systematic 
manner to insure this is to use a table of specifications that indicates how many questions, 
and which levels, will be used to assess each objective. 

Good tests must be valid and reliable. Validity is simply that a test measures what it 
is supposed to measure and not something else. Reliability is the characteristic that 
insures the results are the same each time people with the same capability are evaluated. 
Also, good tests must necessarily discriminate between students who have mastered the 
desired competencies and those who have not. Effective tests are moderately difficult, 
they are systematically representative of the objectives and content, they are clearly 
objective in their assessment and they are reasonable in terms of their length (time). To 
be assured of quality, it is recommended that TE instructors systematically establish the 
reliability and validity of their tests. 

Instructors are advised to keep an ongoing bank of test questions and that each 
question be coded to an objective and to where the answer may be found, e.g., textbook 
page. Another desirable practice is to submit major unit and course tests to an item 
analysis program. This gives the instructor an excellent insight into the quality of his/her 
test and thereby encourages refinement for the next time. With the increasing number of 
test-scoring machines in the schools, such programs are more easily available. 
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Oral Test/Questioning 
 Typically this kind of evaluation is one of the mainstays of TE. It works well to 
check on reading and other homework assignments and as a preliminary review for major 
written tests. To increase objectivity and systematic courage, it is recommended that 
instructors develop the questions and an answer key in advance of the administration of 
an oral test. Similarly a form for recording responses helps utilization of the oral 
questionings results.   
 
Improving Written Tests 
 Written tests can take many forms: true/false, multiple choice, matching, short 
answer and essay are among the most frequently used. Written tests should contain a 
sufficiently large number of the significant items selected from the content included in 
the course. They should include a variety of types of items each phrased in suitable 
vocabulary with an appropriate range of difficulty. Tests should be attractive and easy to 
read. Drawings and sketches may be used effectively in test items and they may help to 
make the test interesting to the student. Test directions should be brief, but definite. 

Items used on written tests generally fall into three categories: essay, recall and 
recognition. Multiple-choice, true-false and matching items are of the recognition type 
while listing and completion items are of the recall type. 
• The essay type of item requires that a student understand the subject matter 

thoroughly and express this knowledge in written form. When essay items are used, 
care should be taken that the topic is of major importance to the course. Since a 
considerable amount of time is required to write an essay answer, this type of 
examination usually involves a limited sampling of the total area of instruction. 
Subjective judgment is required in the scoring of essay type answers. However, a 
careful analysis of the material encompassed in the item and the preparation of a 
rating scale may help to make scoring of these items more objective. The instructor 
should be alert to the writing ability of the student when he/she uses essay tests. 

• Recall items require the student to complete a statement, supply an answer to a 
question, or list certain items. The answer may involve simple facts or concepts that 
are of importance to the work, or may require the solution of a problem which applies 
these concepts. Scoring of items of this type requires reading the answers and 
applying judgment in cases where several different words could supply the same 
meaning. This task is easier if spaces for the answers are placed at the left of the page 
rather than in the text of the items. If separate answer sheets are used, they should be 
ruled or printed to provide uniform spacing for the answers. 

• Recognition type test items require that the student select a response from a number 
of given possibilities. Properly constructed recognition type items provide a desirable 
means of objective testing, since the respondent must choose one correct or best 
answer. Recognition type items lend themselves well to the use of printed answer 
sheets, perforated scoring masks and computer scoring (added). 

 
Students may guess right answers for recognition items; however, the effects of 

guessing are decreased as the number of items in a given test is increased. A true or false 
test should contain at least fifty items to reduce the effects of guessing. The guessing 
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factor in multiple choice or matching items is less important if four or five plausible 
choices are provided. 
 
Grading 

After evaluation mechanisms are employed TE instructors face the challenge of 
converting these results into a grade. This is typically a difficult task because it involves 
a considerable amount of professional judgment. Here the instructor must be careful to 
be: 

 
• Fair to students regardless of their personal feelings. 
• Consistent from class to class. 
• Systematic in assessing all desired dimensions of performance. 
• Accurate to avoid mistakes. 
• Free from bias of any kind. 

 
One of the best ways to meet such high criteria is to carefully document the 

evaluation criteria and grading system. When looking at a system on paper, the errors and 
weak assumptions just seem to "jump out" at you.  
 
7.  The Career and Technical Student Organization (CTSO) 1 
 
     The concept of an organization designed to support students learning a vocation had 
its roots in the activities of such institutions as trade guilds and apprenticeship societies 
common in the 18th and 19th centuries. In more contemporary history, the development 
of career and technical education (formerly vocational education) and the career and 
technical student youth organization (formerly vocational student organization) can be 
chronicled through a number of relevant Federal laws. The information below outlines 
the federal role in career and technical education from current law back to its inception in 
1918. 
  
Carl D. Perkins Vocational and Technical Education Act of 1998  
     The 1998 Perkins Act, an updated version of 1984 and 1990 Perkins laws, is the 
vehicle for providing federal support for career and technical education. Targeting 
primarily programs for high school students and postsecondary students attending 
community and technical colleges, the Perkins Act lists four basic purposes: (1) to build 
on the efforts of states and localities to develop challenging academic standards; (2) to 
develop services that integrate academic and technical instruction and that link secondary 
and postsecondary career and technical education; (3) to increase state and local 
flexibility in providing career and technical education programs, including tech prep; and 
(4) to disseminate national research and provide professional development and technical 
assistance to improve career and technical education. The Perkins Act specifically 
includes career and technical student organization activities as allowable at the state and 
local level. (from “The Official Guide to the Perkins Act of 1998” by the Association for 
Career and Technical Education) 
 
1 Career and Technical Student Organizations:  A Reference Guide, Second Edition 1999, US DOE 
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Vocational Educational Act of 1963 
     This act and its subsequent amendments of 1968 and 1976 specified that vocational 
student organizations were an essential part of vocational instruction; vocational 
education, therefore, became a legitimate recipient of federal and state grant funds for the 
purpose of providing leadership and support to vocational student organizations and 
applicable and appropriate activities. (from “The National Association of the Vocational 
Industrial Clubs of America: Development of a National Organization,” 
1965-1990 by Karen Hale) 9 8 
 
Public Law B1-740 (1950) 
     This law, referred to as Public Law 740, federally chartered a vocational student 
organization, thereby establishing the relationship of a vocational student organization to 
industrial arts education. It also officially tied the U.S. Office of Education to vocational 
student organizations by allowing employees of the U.S. Office of Education to be hired 
for the purpose of working with student organizations. Although this law chartered only 
one student organization (the vocational agriculture student organization), it established 
the pattern of treating existing and future vocational student youth organizations as 
integral parts of vocational education. (Ibid.) 
 
“George Acts” 
     These acts (1929, 1934, 1936, and 1946) were a series of laws that supplemented 
and continued the appropriations for vocational education started by the Smith-Hughes 
Act. Of the four acts, the most important to youth organizations was the George-Barden 
Act of 1946, also known as the Vocational Education Act of 1946. This act was the first 
to mention a vocational student organization by name, and it specifically stated that 
funds could be used for vocational agriculture teacher activities that were related to the 
vocational agriculture student organization. (Ibid.) 
 
Smith-Hughes Act (1918) 
     This act, often referred to as the “Granddaddy Act” of vocational education, 
in effect provided the foundation for vocational student organizations.  Although the act 
did not specifically mention student organizations, it provided funds for vocational 
agriculture teachers whose duties included advising and supervising a vocational student 
organization. (Ibid.) 
 
     Today, the career and technical student organization (CTSO) is regarded as an integral 
part of career and technical education. There are ten CTSOs recognized by the U.S. 
Department of Education (see Section 3).  These organizations provide a unique program 
of career and leadership development, motivation and recognition for secondary, post-
secondary, and adult and collegiate students enrolled, or previously enrolled, in career 
and technical education programs.  Educators have found that the CTSO is a powerful 
instructional tool that works best when it is integrated into the career and technical 
education curriculum by a trained professional. The dedicated instructor provides 
organized curriculum-oriented activities that help students gain career, leadership, and 
personal skills that maximize employability and the ability to become productive citizens 
in the workforce, home and community. 
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The ten CTSOs recognized by the U.S. Department of Education are: 

• Business Professionals of America 
• Distributive Education Clubs of America (DECA) 
• Future Business Leaders of America (FBLA)—Phi Beta Lambda (PBL) 
• Family, Career and Community Leaders of America (FCCLA) 
• Health Occupations Students of America (HOSA) 
• National FFA Organization (FFA) 
• National Young Farmer Educational Association (NYFEA) 
• National Postsecondary Agricultural Student (PAS) Organization 
• SkillsUSA–VICA (formerly Vocational Industrial Clubs of America) 
• Technology Student Association (TSA) 

 
PLEASE REFER TO CHAPTER 7 FOR A COMPLETE OVERVIEW OF THE 
TECHNOLOGY STUDENT ASSOCIATION (TSA). 
 
8.  Developing Employability Skills 
 

Employability skills refer to competencies possessed by individuals which allow 
them to get and keep a job. Occupational skills associated with specific jobs are not 
employability skills. Rather, what is being referred to are things such as dependability, 
punctuality and general work attitudes. Typically employability skills involve 
competencies in three primary areas: personal characteristics, job seeking techniques and 
entrepreneurship awareness. 
 Why should employability skills be of concern to TE teachers? There are several 
reasons. Many TE students will go on for further training in vocational education 
programs and the skills learned in TE will make it a great deal easier for them to succeed.  
Many students find work after high school and will be in need of these skills in order to 
keep their job. Some students work part time while going to school and employability 
skills make it possible. Still other students drop out of formal education and attempt to 
find work on a full time basis. Without these skills they are likely to be doomed to 
failure.  
 There are three major components of employability skills education. Skills needed 
to get a job, and skills necessary to keep a job are the first two. Both are equally 
important and neither should be overlooked. It stands to reason that in order to keep a job 
you must first get one. Conversely it does little good to get a job if you can’t perform 
well enough to keep it. The third component, entrepreneurship awareness, represents job 
creation for oneself, rather than working for someone else. 
 The first order of business for anyone looking for work should be the acquisition 
of job seeking skills. Sample questions to ask when planning employability skills 
instruction are: 

• How do you apply for a job over the phone? 
• How do you answer a newspaper advertisement of a job? 
• How do you interview for a job? 
• What type of clothing should be worn to an interview? 
• What information should be included in a resume? 
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• Are there any techniques that will make interviews easier? 
• How is a job application form completed? 
• Who and what are personal references? 
• What should be done when offered more than one job? 
• What criteria should be used to evaluate job offers? 

 
Other than specific occupational skills, several personal qualities have been identified 

that employers expect and demand of employees. Employability skills are learned and 
can be taught in a systematic, logical manner. Some of these competencies are: 

• Punctuality  
• Dependability 
• Reliability  
• Being cooperative 
• Showing initiative  
• Perseverance 
• Demonstrating respect for others 
• Willingness to learn 
• Personal hygiene 
• Ability and willingness to follow directions 
• Ability to get along with co-workers 
• Ability to be self directive and complete tasks unassisted 
• Ability to communicate with others 
• Ability to accept, and profit from, criticism 
• Technological capabilities commensurate with the job 

 
 

THIS IS THE END OF THIS PAGE
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Organizing and Managing the Technology Education 
Program 
 
1.  Introduction 
 
Overview 
 
     “Even the best laid plans can go astray!” To be sure, but when they do it is most 
often a problem with organization, management and follow-up. Typically, the TE 
instructor’s ideas are sound and well-founded—but, if when problems arise, it is his/her 
action or follow-through that is lacking—and often not due to any personal failing but 
rather because of a lack of support. Consequently, this chapter’s intent is to help TE 
instructors organize and manage programs more effectively. As such, this chapter shares 
the collective experience of the profession’s best practitioners. 
 
     To this end, this chapter’s main parts present guidelines to help find and make 
effective use of key resource people, to use available support systems, to use advisory 
committees to achieve the TE program’s goals, and to organize and manage the program 
better. Properly organized and managed, these resources will help students achieve 
more—and with less strain on your part. 
 
2.  Accessing Key Resource Personnel 
 
     It is impossible for anyone to be all things to all people. This is especially true in the 
world of technology with its exponential rate of growth and change. Therefore the TE 
teacher must be aware of key resource personnel who are available to offer assistance. 
Typically nine categories of resource people are used most often. 
 •  Local school and school system personnel 

• Supervisors • Principals 
• Superintendents • Counselors 
• Special ed. Teachers • Vocational Resource Person 
• Peer Teachers  

 •  Other local, state and national members of the profession 
 •  University faculty 
 •  Department of Elementary and Secondary Education (DESE) personnel 

•  Other Missouri state departments/divisions in related areas, e.g., the Departments 
   of Health and Human Services, Economic Development and the like 

 •  Educational association/staff members 
 •  State and national special focus groups 
 •  Individuals employed in technology (business & industry) 
 •  Professionals in the community 
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DESE Personnel 
 
     The Missouri Department of Elementary and Secondary Education (DESE), also 
offers a great deal of assistance. DESE staff have a wide range of contacts with other 
schools, both within the state and beyond it. Questions about what to teach, with what 
methods and how well these methods work are most appropriate for them to field as are 
questions about what is happening elsewhere.  
 
University Faculty 
 
     Similarly, the state colleges and state universities (as listed in Figure 9-1) all provide 
excellent sources of information. Technology personnel within these institutions have 
wide experiences with all types of technology and programs. Their faculty have diverse 
backgrounds, considerable professional involvement and they often conduct research in 
areas of special interest on a regular basis. They frequently offer seminars, courses, 
workshops and many types of in-service programs. Figure 9-1 lists the names of colleges 
and universities in Missouri, along with department titles, addresses and phone numbers.  
Universities in other states are found in the Industrial Teacher Education Directory. 
 
Business & Industry Personnel & Associations 
 
     Professional trade associations involved with any facet of any particular technology in 
question are other logical and important sources for help. These associations are found at 
local, state and national levels. Don’t forget any of them. Much valuable assistance can 
be gotten from these sources. Figure 9-2 presents a sample of such organizations.  TE 
instructors can identify additional appropriate associations by consulting the 
Encyclopedia of Associations or other association directories in the reference section at 
their nearest library. 
 
     Don’t forget business and industry or the local community’s professionals either.  
Frequently equipment, supplies and other materials are available just for the asking.  
Business and industry like to help education because the schools supply them with skilled 
manpower. Some of these contacts are, or should be, members of your advisory 
committee. Use these contacts regularly on both a formal and an informal basis. Show up 
at their places of business, just to be friendly, from time to time.  Don’t just show up or 
phone only when you want something. Offer your services when it is feasibly for you to 
be of assistance to them and their firms. This type of partnership is one of sharing and 
cooperation and should be one of mutual benefit. 
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Figure 9-1 
Missouri Universities with TE Programs 1 

 
Central Missouri State University  Southeast Missouri State University 
Warrensburg, MO 64093   Cape Girardeau, MO 63701 
   Dept. of Career & Technology Education     Dept of Industrial & Engineering Tech. 
   Phone (660) 543-4452       Phone (573) 651-2104 
   Dept. of Graphic Imaging & Design Tech. 
   Phone (660) 543-4727      
   Dept. of Industrial Technology     
   Phone (660) 543-4439            
   Dept. of Safety Science and Technology Lincoln University 
   Phone (660)543-4626    Jefferson City, MO 65101 
Southwest Missouri State University    Dept. of Computer Science & Technology 
Springfield, MO  65804      Phone (573)681-5482 
   Dept. of Agriculture       
   Phone (417) 836-5638      
 
 

Figure 9-2 
Selected Trade Associations Relevant to TE 2 

 

• American Foundrymen’s Society 
www.afsinc.org/  

• Society of Manufacturing Engineers 
www.sme.org/cgi-bin/getsmepage.pl?new-
sme.html&&&SME&  

• National Computer Graphics Association 
2722 Merrilee Drive,  Ste 200 
Fairfax  VA  22031   

• Screen Printing & Graphic Imaging  
  Association International 
www.sgia.org/  

• Graphic Arts Technical Foundation 
www.gain.net  

• American Petroleum Institute 
http://api-ec.api.org/intro/index_noflash.htm   

• American Society for Testing and Materials 
http://www.astm.org/   

• The Associated General Contractors  
www.acg.org/  

• Electronics Industry Association 
www.eiaa.asn.au/home.html  

• National Safety Council 
www.nsc.org/  

• National Paint & Coatings Association 
www.paint.org/index.htm  

• American Society for Metals 
www.asm-intl.org/  

• Society of Plastic Engineers 
www.4spe.org/  

• American Welding Society 
www.aws.org/  

• National Association of Manufacturers 
www.nam.org/ 

• National Association of Home Builders 
www.nahb.org/  

 • Western Woods Products Association 
www.wwpa.org/ 

• National Paint and Coatings Association 
www.paint.org/  

1From Industrial Teacher Education Director 

2 Addresses and descriptions are available in the Encyclopedia of Associations. 
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Government & Education Association Personnel 
     State and Federal government agencies in specific service areas can be of 
immeasurable assistance with problems in their area of expertise. Typically, the types of 
things that will be involved will not necessarily be technological in nature, although, they 
may involve technology, industrial, medical or some other kind. After all, technology 
pervades virtually every aspect of human endeavor. Some of the government agencies 
that can provide assistance are presented in Figure 9-3. 
 
     Educational associations on the local, state and national level can be of assistance in 
many ways. They offer publications, conferences and special-topic workshops and 
seminars. Membership in this type of association is highly recommended and it can pay 
off in dividends for students, faculty and the entire school district. Figure 9-4 lists some 
of the associations of relevance to TE. 
 

Figure 9-3 
Useful Federal and State Agencies 

Federal  
•  The U.S. Department of Education 
   400 Maryland Ave, SW 
   Washington, DC 20202 
   Phone:  (800) USA-LEARN 

•  Center on Education and Training for 
   Employment 
   The Ohio State University 
   1900 Kenny Rd. 
   Columbus, OH 43210-1090, (800) 848-4815 

•  National Center for Research in Vocational 
   Education (NCRVE) 
  2030 Addison St., Suite 500 
   Berkeley, CA 94720-1674 
   Phone:  (510) 642-4004 

•  Environmental Protection Agency 
•  Farmers Home Administration 
•  Nuclear Regulatory Commission 
•  The Dept. of Health and Human Services 
•  National Aeronautics & Space   
   Administration 
•  Department of Transportation 

State  
•  Career and Technical Education Resources 
   2 London Hall 
   University of Missouri-Columbia 
   Columbia, MO 65211 
   Phone:  (573) 882-6605 or  (800) 392-7217 

•  Missouri Council on Vocational Education 

•  Missouri Occupational Information 
   Coordinating Committee  
   421 East Dunklin 
   Jefferson City, MO 65101 
   Phone:  (573) 751-3800 

•  Missouri State Agency for Surplus Property 
   117 N. Riverside Dr. 
   P.O. Drawer 1310 
   Jefferson City, MO 65102 
   Phone:  (573) 751-3415 

• Missouri LINC •  Division of Vocational Rehabilitation 
•  Division of Employment Security 
•  Division of Family Services 
•  Governor’s Committee on the Employment  
   of the Handicapped 
•  Job Development and Training Program 
•  Department of Health 
•  Depts. of Labor and Industrial Relations 
•  Wolfner Memorial Library (for the blind and 
   physically handicapped)  
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     The main two TE associations are the (Association for Career & Technical 
Education’s (ACTE) Technology Education Division and the International Technology 
Education Association (ITEA). Both offer extensive benefits and programs of service to 
their members.  In fact, many in the profession belong and actively participate in both.  
The Technology Education Association of Missouri (TEAM) serves as the state’s 
representative for both national associations. The Missouri Association of Career & 
Technical Education, the state’s ACTE affiliate, has a Technology Education Division 
which provides programming and an interface to the vocational education system. 
 
     The International Technology Education Association (ITEA) and the ACTE’s 
Technology Education Divisions are the profession’s voice for technology education.  
Their purpose is to enhance service to youth. Their primary concerns involve the 
evolution of curriculum and personnel in the profession. Their programs for teachers, 
students and supervisors are based on the premise that technology education is vitally 
significant in a world where industry and technology are critical to every aspect of our 
life. Both state and national associations work to secure federal funding for technology 
education programs and both have received recognition from the U.S. Department of 
Education. 
 
     The Technology Education Association of Missouri deserves special mention because 
it is our state’s key professional association. Essentially the work of this association is 
conducted by an elected board of directors and by committees they appoint. The former is 
representative of the state’s eleven regional TE associations. Some of the TEAM’s main 
activities include: 
 • Issuing a regular newsletter/magazine. 

• Conducting the annual regional and state Technology Education Awards 
  program and Exposition for student skill and knowledge. 
• Organizing professional development conferences several times each year 
  (including the TE program at the MoACTE’s July conference.) 

 
     State and national special focus groups are associations of individuals with concern 
for specific groups of individuals. Among these groups are the handicapped, 
disadvantaged, blind, autistic and minority groups. 

 
 
 
 

THIS IS THE END OF THIS PAGE
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 Figure 9-4 
Professional Associations Relevant to TE 

 
International Technology Education Association 
(ITEA)* 
    1914 Association Drive 
    Reston, VA 20191-1539 
    Phone:  (703) 860-2100 

Epsilon Pi Tau 
    Bowling Green State University 
    101 Technology 
    Bowling Green, OH 43403 
    Phone:  (419) 372-2425 

Council on Technology Teacher Education 
Council for Supervisors 
Council of Technology Education Associations 
Technology Education for Children Council 

Missouri National Education Association (MNEA) 
    1810 E. Elm St. 
    Jefferson City, MO 65101-4174 
    Phone:  (573) 634-3202 

Technology Student Association (TSA) 
    1914 Association Drive 
    Reston, VA 20191-1540 
    Phone:  (703) 860-9000 

Missouri Congress of Parents and Teachers (PTA) 
    2101 Burlington St. 
    Columbia, MO 65202-1997 
    Phone:  (573) 474-8631 

Association of Career & Technical Education (ACTE) 
Technology Education Division* 
    1410 King St. 
    Alexandria, VA 22314 
    Phone:  (800) 826-9972 

Missouri ACTE 
    213 E. Capitol Ave. 
    P.O. Box 1955 
    Jefferson City, MO 65102 
    Phone:  (573) 634-7366 

Technology Education Collegiate Association 
   1914 Association Drive 
    Reston, VA 20191-1539 
    Phone:  (703) 860-2100 

Technology Education Association of Missouri 
(TEAM)* and its regional associations* 

Missouri Federation of Teachers (MFT) 
    208 Madison St. 
    Jefferson City, MO 65101 
    Phone:  (573) 635-0073 

* Contact Missouri State Technology Education 
Supervisor for current president, address and 
phone. 

Missouri State Teachers Association (MSTA) 
    407 South Sixth St. 
    P.O. Box 458 
    Columbia, MO 65202 
    Phone:  (573) 442-3127; (800) 392-0532 

Missouri Department of Elementary and 
Secondary Education (Mo DESE) 
    P.O. Box 480 
    Jefferson City, MO 65102 
    Phone:  (573) 751-7764 

 
 
School Administration 
     Perhaps no personnel are as pivotal to the success of the TE program as are the 
members of the school’s administrative team. Here is where degrees of freedom are 
enlarged or restricted. Instructors must be certain to work carefully and systematically to 
build administrative support. The extent and nature of such support, as well as the 
challenge facing TE instructors can be determined in Figure 9-5. 
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Figure 9-5 
MOTE Standards, Topic 5:  Administration & Supervision Standards 

 
     Technology education requires leadership from individuals who comprehend the 
philosophy and who demonstrate support by helping faculty and support groups to 
achieve stated goals and objectives.  Like the faculty, the supervisor must also continue to 
grow professionally so that leadership represents the latest thinking in the profession.  
The statements contained within this standard topic concern the administration and 
supervision of a technology education program.  Administrators and supervisors provide 
management of and direction for the program.  These personnel perform leadership 
functions that ensure attainment of all program goals. 
 

Fill in marks to indicate assessment: 0 not met, 0 met, 0 exceeded 
 
1.  A minimum of one full-time local technology education supervisor is 
provided for 25 or more TE teachers, or for districts with less than 25 TE 
teachers, appropriate proportional supervision is provided. 

0  0  0 

2.  Local supervisors are qualified TE teachers, have taught TE for a minimum of 
three years, and hold an appropriate master’s degree 

0  0  0 

3.  Local supervisors conduct a minimum of one TE in-service program yearly. 0  0  0 
4.  A job description that includes the qualifications, duties, and responsibilities 
of each local TE supervisor is available. 

0  0  0 

5.  In addition to local supervision, departmental leadership or management is 
provided. 

0  0  0 

6.  A maximum of 20 students are enrolled per teacher, per period of laboratory 
activity. 

0  0  0 

7.  A minimum of one non-teaching period for preparation is provided each day 0  0  0 
8.  Time is provided to enable the technology teacher to organize and advise a 
local TSA chapter or local program student club. 

0  0  0 

9.  Teacher aides or paraprofessionals are provided in classes where enrollment 
of students with special needs necessitates their assistance. 

0  0  0 

10.  Supervisors and teachers utilize predetermined standards to plan and 
organize the TE program. 

0  0  0 

11.  Supervisors and teachers utilize predetermined standards to develop short-
and-long range program plans. 

0  0  0 

12.  Provisions are made for teachers to review, develop, and adapt curriculum 
and instructional materials that are compatible with local and state TE 
guidelines. 

0  0  0 

13.  Supervisors and teachers cooperatively develop specifications for TE 
equipment and resource materials. 

0  0  0 

14.  Supervisors involve teachers in developing specifications for TE facility 
design, development, and renovation. 

0  0  0 

15.  Funds are made available for travel, release time, and substitutes for 
personnel to participate in in-service professional activities. 

0  0  0 
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16. Funds are made available for travel, release time, and substitutes for 
personnel to participate in local, state, and national TSA or local program 
student club activities. 

0  0  0 

17.  Written administrative policies and directives, specifically addressing the 
operation of the technology education program, are available 

0  0  0 

18.  Teachers are visited on a regularly scheduled basis by supervisory personnel 0  0  0 
19.  Any reports required by local, state, and federal agencies are prepared and 
submitted on schedule. 

0  0  0 

20.  Accurate financial reports are prepared and submitted on schedule, as 
required. 

0  0  0 

21.  Safety reports are prepared and submitted on schedule, as required. 0  0  0 
22.  A biographic, academic, and medical profile is maintained of each student 
enrolled in TE. 

0  0  0 

23.  Demographic data about all technology students is available by grade level 
and by course, including but not limited to course enrollments by racial and 
ethnic categories, by sex, and by type and number of students with special needs 

0  0  0 

24.  Records and related information on equipment, tools, textbooks, and 
supplies are prepared and made available to appropriate personnel. 

0  0  0 

25.  Effective, open communication pertaining to all elements in the instructional 
program is established and utilized consistently among TE faculty, school staff 
and administrators, school board members, supervisors, advisory committees. 

0  0  0 

26.  Effective, open communication pertaining to all elements in the instructional 
program is established and utilized consistently among TE faculty, and students 
and parents. 

0  0  0 

 
Number of the topic’s standards that were not met (0), met (0), and exceeded (0): __ __ __ 

 
3. Using Available Support Systems 
 
     Available support systems are closely related to the previous topic that highlighted 
resource people. Key resource personnel are a vital component of any support system.  
There are, however, some support systems that are not necessarily represented by 
individuals. Some of these include: state department of education programs, federal 
programs and physical plant services. 
 
Missouri Department of Elementary and Secondary Education 
 
     The Missouri Department of Elementary and Secondary Education offers, on an 
annual basis, the Technology Education Grant Awards Program. Guidelines are issued 
yearly to help TE instructors apply for these funds. Typically they are earmarked for the 
improvement of instruction in Technology Education programs. In the past, such funds 
have been available for exemplary programs, innovative teaching methods, equipment, 
supplies, copying and dissemination of successful practices.  It is strongly recommended 
that TE instructors take advantage of this funding to supplement local resources. This 
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enables a more rapid implementation of program change/updating in order to better 
reflect rapidly changing technologies.   
 
Guidance Support 
 
     One of the support systems crucial to the success of TE programs is the school’s 
guidance support. For maximum program effectiveness, formal and cooperative 
relationships are vitally important. 
 
4. Using Advisory Committees 
 
 Advisory committees at the state and local level should help educators determine the 
nature, content and activities of each course. In addition, they can provide valuable input 
regarding the facilities required to implement the program. Local committees are helpful 
in determining community needs and in identifying the human and material resources 
available from within the community and local industry. 
 
 Although it is important to note that such committees are not policy or decision 
making groups, their services are valuable and should be given every consideration. But 
finally, it is the responsibility of the TE instructor and the school’s administration to 
decide whether (and how) the recommendations are to be implemented. 
 
 Local advisory committees may be the single most important source of information 
and assistance available to the TE teacher. Considerable assistance can be obtained from 
these committees. However, in interaction with state and national advisory committees an 
even broader perspective on programming, industrial needs and available resources is 
available. 
 
 One overall advisory committee should be established for the TE program. If the 
school has a vocational or community advisory committee/group/organization, then it is 
important that a representative from the TE advisory committee serve on the other 
advisory group for liaison and coordination purposes. Similarly, one TE advisory council 
member should be designated to establish a correspondence link with the national 
Technology Education Advisory Council. Such correspondence should be directed 
through the ITEA national office. Another member should keep in touch with Missouri’s 
Council on Vocational Education. 
 
National Technology Education Advisory Council 
 
 At the National Level, the Technology Education Advisory Council (TEAC) was 
established to provide information to the technology education profession about current 
developments and possible trends in technology education. As such, the TEAC services 
to: 
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• Recommend ways of resolving discrepancies between the programs and 
philosophies of technology education and current industrial/technological 
practices. 

 
• Recommend content directions to improve the relevance of technology education. 

 
• Suggest methods of improving the public’s perception and understanding of 

technology education. 
 

• Facilitate the cooperation between industry and education to improve the 
education of youth. 

 
 The TEAC’s recommendations are advisory since the council has no official policy-
making authority. The council’s topics of discussion vary as the association’s 
membership suggests or as requested by the ITEA’s Board of Directors – the TEAC’s 
sponsoring group. 
 
Local TE Advisory Committees 1 
 
 The duties of local technology education advisory committees are to counsel and 
advise TE instructors, supervisors, school administrators and the school board concerning 
the directions, management and supervision of the TE program. Generally these 
committees also assist in the development and maintenance of the TE curriculum and 
facility. An excellent guide (Behymer) to the use of advisory committees is available 
from UMC’s Instructional Materials Laboratory, “A Facilitator’s Guide: Partnerships & 
Advisory Groups,” #30-54921. 
 
 Local advisory committees provide community and industrial input to teachers and 
counselors. They are not policy or decision-making groups, rather they advise by 
reviewing policies and programs, by expressing opinions on programs, services, facilities 
and learning activities and by identifying trends, priorities and resources. It is 
recommended that such committees be asked to submit an annual report as well as such 
special reports as appropriate. It is also important that the advisory committee addresses 
the TE program’s relationship to the overall school curriculum. Other recommended 
advisory committee activities include: 

• Making recommendations regarding program content and needed curriculum, 
equipment and facility changes. 

• Providing information and technical assistance necessary to update the program. 
• Assisting in developing performance objectives. 
• Assisting in developing and conducting community surveys. 
• Providing with information regarding new career opportunities. 
• Assisting in obtaining community resources. 
• Assisting in the development and promotion of good public relations. 
• Assisting in the evaluation and review of the program (Towler, p. 75). 
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Local TE Advisory Committee Membership 
 
 There is no answer to the optimum size of an advisory committee. Each committee 
should be comprised of member representative of the community it serves. Normally 
however, about seven members (less in small communities) will provide adequate 
coverage of geography, minorities and industries within a given community. The 
following should provide helpful guidelines for selecting committee members. 
 
Industry representatives, e.g.: 

• One individual from the communications industry. 
• One from energy/power. 
• One from materials processing industry. 
• One TE educator. 
• One or more parents (can be identified by the local PTO). 
• One or more students (at least one should be female). 
• One representative from the school or system’s administration. 
• One individual representing vocational education. 
• One specialist in the area of special needs populations. 

 
 Some method of membership rotation should be devised prior to the actual formation 
of a committee. Fresh viewpoints and ideas are essential to properly address our rapidly 
changing technological world. For this reason, only under exceptional circumstances 
should the reappointment of a committee member be considered. One workable way to 
address the rotation of committee members is to make their initial terms of varying length 
– typically one, two and three years are used. 
 
 Advisory committees could of course use consultants, on a temporary basis, to assist 
in solving specific problems. Specialists in areas outside of the committee’s areas of 
expertise can serve on a temporary basis until a specific problem or concern is adequately 
addressed. If this arrangement is used the consultants would not have voting privileges in 
committee matters. Their services would be on a strictly consulting basis. 
 
Local TE Advisory Committee Operations 
 
Selection of Officers 
 Each advisory committee should elect a chair and a secretary. It is recommended that 
a teacher or administrator not serve as chair, but may serve as secretary. 
 
Officer Duties 
 The chair: 

• Shall call and preside at all committee meetings. 
• Shall schedule all meetings and make necessary committee assignments. 
• Should prepare an agenda for each meeting. 

 The secretary: 
• Will record, maintain and distribute minutes of every meeting to each member of 

the committee. 
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• Is responsible for notifying members of the meeting date, time and place. 
• Should provide all members with an agenda and issues to come before the 

committee prior to the meeting, preferably one week in advance. 
 
Meetings 
 It is recommended that: 

• The initial meeting be held within thirty days following appointment of the 
committee. The superintendent, or a representative, should call this meeting and 
preside until a chair is selected. 

• The committee members be acquainted with the purpose and duties of the 
committee. 

• Committee meetings be planned for specific purposes. Behymer’s guide provides 
an excellent outline for a program to work. 

• Regular scheduling of meetings be determined by membership, based on existing 
problems and important matters for consideration. 

• The committee should establish its own governance rules. 
 
The School’s Responsibility to Committee Members 
 
 Committee members should be informed, by an official letter from the superintendent 
of schools, that membership is an official act which has state approval. The committee 
and school administrators should work in harmony to serve a definite purpose. 
Committee members must be advised that they are resource persons to improve curricula, 
facilities, teacher preparation, occupational information, community surveys and public 
relations. (Towler, p. 76) 
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Technology Education Program Evaluation 
 
1.  Introduction 

 
     There are basically three types of evaluations a TE program can undergo: Local 
(internal) evaluation, school accreditation and state evaluation.  Each Evaluation serves a 
different purpose but all focus on program improvement.   
 
2.  Local (internal) Evaluation 

 
     These evaluations focus on the improvement of instruction and are conducted by 
school personnel. Such “in house” evaluations are often conducted on a yearly basis.  
This type of evaluation should not be informal and incidental, but rather formal in nature.  
In other words the process should be conducted on a formalized, scheduled and official 
basis with the results recorded for the board of education’s review. These internal 
program reviews allow school personnel to make adjustments to programming, facilities 
and equipment, often with the guidance of the TE advisory committee. The Missouri TE 
Standards (available from Missouri’s TE Supervisor) are an excellent basic framework 
for this kind of evaluation.   
 
3.  School Accreditation 

 
     Missouri schools may elect to pursue external and/or state accreditation. The North 
Central Association of Schools and Colleges (NCA) provides the mechanism for external 
accreditation. The accreditation process is voluntary and thus is quite flexible in 
permitting local procedures to vary considerably. However the basic elements and 
sequences are typically similar. They involve: 

1. A request for accreditation to NCA 
2. Conduct a self-study that involves: 

• Formation of a local committee 
• Self-evaluation of each program (TE is one) 
• Self-evaluation of school-and community-wide functions 
• Compilation of appropriate documentation  

3. Establishment of a visiting team 
4. Visiting team’s review of self-study as prepared by the school’s local team  
5. Visiting team’s on-site visit including: 

• Program by program review 
• Overall function review 
• Validation of documentation  
• Exit report 

6. Visiting teams report of findings 

Missouri Technology Education Guide 2002 
Chapter 10: Technology Education Program Evaluation  



7. Visiting team leader and local committee interaction establishing required 
follow-up 

8. One year follow-up of required action. 
 
     It is important for TE instructors to consider such accreditation procedures as an 
opportunity—not a threat. Often such accreditation reports provide the kind of support 
that secures long-needed improvements. To facilitate this it is strongly encouraged that 
the local TE instructors nominate two or three highly respected technology educators to 
serve on the visiting team. Don’t just select friends or colleagues who you think would be 
“easy” on the program. 
 The NCA does not mandate any given set of evaluation instruments. Instead it 
encourages local institutions to use standards of “appropriate professional organizations.”  
To ease matters however, the NCA provides a set of evaluation criteria that are produced 
by the National Study of School Evaluation (NSSE). A sample page from version six of 
their Technology Education criteria is provided in Figure 10-1. Because of the national 
process used, such criteria lag somewhat behind the profession’s pulse so these criteria do 
not necessarily represent the profession’s current thinking. Therefore it is recommended 
that for accreditation purposes, local schools update the NSSE criteria with the Missouri 
TE Standards (available from Missouri’s Supervisor of TE). The combined use of these 
two sets of criteria would make for an exceptionally strong self-evaluation.   
 
4.  State (DESE) Evaluation 
 
     Missouri’s Department of Elementary and Secondary Education recommends that all 
TE programs be evaluated periodically. For programs receiving special state and/or 
federal funding, such evaluations typically need to be conducted at least once every five 
years. The current program for such evaluations is called the Missouri School 
Improvement Program.   
 
     As with accreditation procedures, it is recommended that state evaluations begin with 
a systematic self-evaluation. To help in this, Missouri DESE’s technology education 
section provides a set of standards and Program Evaluation criteria. They were 
subsequently endorsed by the Technology Education Association of Missouri (TEAM).  
This instrument, a sample of which is provided in Figure 10-2, includes administration, 
evaluation, instruction, and recommendations sections. State evaluation also involves a 
visiting team’s on-site evaluation. As with accreditation assessment, it is strongly 
recommended that TE instructors present a fair and complete picture of their program’s 
strengths and weaknesses.   
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Figure 10-1 
 

Evaluative criteria from the National Study of School Evaluation: 
Technology Education, Sixth Edition* (sample page) 

 
Section 4-16 Technology Education 
 
1. Teachers plan and provide for evaluating the effectiveness of  
 their instruction…………………………………………….………. 5 4 3 2 1 n/a 
 
2. Alternatives and appropriate methods to assist students in  
 meeting course objectives are provided by teachers………………. 5 4 3 2 1 n/a 
 
3. Students develop an insight and understanding of the technological 
 society as a result of activities in courses ………………… ……… 5 4 3 2 1 n/a 
 
4. Emphasis is placed upon improving student ability to make informed and 
 meaningful career choices…………………………………………. 5 4 3 2 1 n/a 
 
5. Technology education prepares students for collegiate and/or advanced 

vocational/technical programs and equips them with university 
 transferable technological skills…………………………………… 5 4 3 2 1 n/a 
 
6. Emphasis is placed upon preparing students for life-long learning in a  
 technological society……………………………………….……… 5 4 3 2 1 n/a 
 
7. Instructional activities develop student skills, positive self-concepts and  
 individual potentials in technology……………………….……….. 5 4 3 2 1 n/a 
 
8. Instructional activities are designed to teach the application of tools,  

materials, machines, processes and technical concepts safely and  
 efficiently…………………………………………………………. 5 4 3 2 1 n/a 
 
9. Instructional activities promote the development of process skills such  
 as creative - critical thinking, decision making and problem solving. 5 4 3 2 1 n/a 
 
10. Both teacher-centered and student-oriented instructional methods are  
 utilized……………………………………………………………… 5 4 3 2 1 n/a 
 
Rating Scale:  5 = Excellent; 4 = Good; 3 = Fair; 2 = Poor; 1 = Missing but needed  

N/A = Not Applicable 
____________________ 
* The complete evaluation instrument for Technology Education may be secured from 

Missouri’s Technology Education Supervisor.   
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5.  Program Planning Quality Control 
 
     TE instructors who update their programs or who plan new ones often want to know if 
their plans align with the generally accepted standards of the profession.  One efficient 
way of double-checking one’s work is to use the MOTE Standards as a checklist.  Figures 
10-2 and 10-3 present the topics most appropriate to program planning. 

 
Figure 10-2 

MOTE Standards, Topic 2: Instructional Program 
 

     The instructional program in technology education will provide youth with 
knowledge, skills, and attitudes to intelligently create and control their environment.  
Such a comprehensive program will need to reflect our rapidly changing technological 
society.  The statements contained within this standard topic concern the instructional 
program.  This program, which reflects the stated philosophy, provides a wide variety of 
organized experiences for all students.  These experiences assist learners in reaching 
predetermined goals. 

 
Fill in marks to indicate assessment: 0 Not Met, 0 Met, 0 Exceeded 

 
 Not 

Met 
Met Ex 

1. Emphasis is placed upon assisting student in developing insight and 
understanding of our technological society. 

- - - 

2. Emphasis is placed upon improving student ability to make informed 
and meaningful occupational/career choices. 

- - - 

3. Emphasis is placed upon preparing students for entry into specialized 
technical training and/or advanced professional programs in technology. 

- - - 

4. Emphasis is placed upon preparing students for entry into advanced 
trade and industrial, technical, or other advanced education programs. 

- - - 

5. Emphasis is placed upon preparing students for lifelong learning in a 
technological society. 

- - - 

6. Emphasis is placed upon developing student talents, creative abilities, 
positive self-concepts, and individual potentials related to technology 
areas. 

- - - 

7. Emphasis is placed upon developing student abilities in the safe and 
proper use of tools, materials, machines, and processes. 

- - - 

8. Emphasis is placed upon applying tools, materials, machines and 
processes, and technical concepts safely and efficiently. 

- - - 

9. Emphasis is placed upon developing student problem-solving and 
decision-making abilities involving human and material resources, 
processes and technological systems. 

- - - 

10. Emphasis is placed upon reinforcing the basic skills and interrelating 
the content of technology with other school subjects. 

- - - 

11. Emphasis is placed upon developing leadership ability, encouraging - - - 
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and promoting responsibility, and developing positive social interaction 
through TSA. 
12. Program goals are written and are on file. (Note: if the answer is 
“no,” then standards 30-34 are also marked “no.”) 

- - - 

13. Program goals are consistent with local, state, and national standards 
and emerging developments in technology education. 

- - - 

14. Program goals are developed with input from teachers, 
administrators, students, representatives from business and industry, and 
other consultants, as necessary. 

- - - 

15. Program goals are utilized by teachers and administrators for 
planning, implementing, and evaluating courses. 

- - - 

16. Program goals are reviewed annually and revised when necessary. - - - 
17. Course objectives, written in measurable terms, are presented to 
students and are kept on file. (Note: if the answer is “no,” then standards 
36 & 37 are also marked “no.”) 

- - - 

18. Course objectives are utilized by teachers and administrators for 
planning, implementing, and evaluating course content and instructional 
methods. 

- - - 

19. Course objectives are utilized as a basis for developing the 
technology education component of the Individualized Education 
Program (IEP). 

- - - 

20. Course content is developed from course objectives and utilized 
approved curriculum guides, courses of study, and other professional 
resources. 

- - - 

21. Course content is offered in the broad categories based on the 
National Standards for Technological Literacy. 

- - - 

22. Course content is selected to provide for all students. - - - 
23. Course content includes the development of personal and leadership 
skills through TSA. 

- - - 

24. Courses in the technology education program are sequential, 
beginning with broad orientation and exploration of subject matter areas, 
followed by specialized experiences. 

- - - 

25. Course content represents the state of the art in technology. - - - 
26. Course content is organized into course outlines, unit plans, and 
lesson plans which are on file. 

- - - 

27. An accurate description for each course is available to all students 
prior to enrollment. 

- - - 

28. Course content is reviewed annually and revised when necessary. - - - 
 

Number of the topic’s standards that were not met (0), met (0), and exceeded (0): _ _ _ 
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Figure 10-3 
 

Missouri Technology Education Program Standards (sample) 
 
 

(Program Standards are currently being develop and will be released upon completion.  
Refer to the DESE Technology Education web page for updates on the release date.) 

 
 
6.  Linking the Technology Education Program to Missouri’s Show-Me 
Standards  
 
     One of the strongest arguments to be made for the TE program is its contributions to 
the educational goals for the state of Missouri, and the core competencies and key skills 
that define them, the Show-Me Standards. The Show-Me Standards are available from 
the Missouri Department of Elementary and Secondary Education web site.  Given the 
importance of these goals and competencies, it is critically important that the TE program 
evaluation documents the link between TE participation and the achievement of 
Missouri’s education goals and core competencies. Therefore, technology educators 
would be well advised to build into their evaluation questions and methods that secure 
data to show how their program contributes to students’ mastery of core competencies. 
 

Show-Me Standards Link:  http://www.dese.state.mo.us/standards 
 
7.  Follow-up Evaluations with Former Students 
 
     As part of any of the types of evaluations (local, accreditation, state) a follow-up of 
students can provide many useful insights. Therefore it is recommended that each TE 
program conduct and maintain careful records of a follow-up of its students. Such a study 
should record: 

• Data descriptive of the students flowing through the program, e.g., age, gender, 
GPA, socio-economic status, career aspirations, educational plans, test scores. 

• Data showing what kind of educational experiences students had after 
participating in the TE program. 

• Data showing what kind of work experiences they had during and after 
participating in the TE program. 

• Similar data for comparable students without TE program experiences. 
 

To conduct follow-up evaluations, the TE instructor typically tracks students who 
have participated in TE—for several years after they have done so. Typical follow-up 
intervals are 1 year, 3 years, and 5 years after TE. In order for such evaluations to 
succeed the school must keep careful enrollment and address records both while the 
students are in school and for at least 5 years after they graduate or leave school. 

 
 
 

Missouri Technology Education Guide 2002 
Chapter 10: Technology Education Program Evaluation  

http://dese.mo.gov/standards/


Typically, because of costs and the work involved, one samples the students who 
have taken TE rather than surveying all of them. The actual survey method could be: 

• Telephone interview 
• Mail survey 
• In-person interview (at home) 

     The following represents some typical questions that may be posed in various ways in 
a follow-up survey. 

• What do TE students think of the program?  Did students enjoy TE?   
• How useful was the TE program in developing career and technology awareness? 
• Did TE enhance their understanding of science and technology?   
• What courses were taken after TE? 
• How useful was TE in securing a job? 
• Was TE helpful in identifying and preparing for advanced vocational-technical 

education? 
• Did TE help them with consumer decisions? 

 
8.  Missouri School Improvement Program 

 
     The basic objective of the Missouri School Improvement Program is to recognize 
educational resources and provide direction and assistance in the development of quality 
programs in the public schools.  This program involves annual monitoring of critical 
indicators and on-site reviews, the latter conducted by a team of MO DESE, school and 
university personnel.  Prior to the on-site review, the school’s teachers respond to a set of 
advance questions in the areas of: 

• Curriculum development and implementation 
• Instructional climate 
• Learning resource centers 
• Guidance counseling 
• Professional development 
• Supplemental program 
• Governance and administration 
• Facilities and safety 
• Support services 
 
As with all professional evaluations, there is no need for anxiety in addressing the 

questions/issues. It is always best to respond openly and honestly—after all—who is 
better equipped to provide an insightful assessment of a school’s functioning than its 
professional staff?  

 
After the school has prepared all of the materials for the MO School Improvement 

Program, an on-site review will occur. This review will include careful procedures to 
ascertain and validate the extent to which the school meets the various standards. TE 
teachers in particular will want to be prepared for the teacher interview should they be 
sampled.   
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9.  Missouri Technology Education Program Standards 
 
     The TE profession’s state leaders have produced standards (a sample is shown in 
figure 10-3) for the program. Properly used, they will yield a valid indication of the 
quality of a program. These standards may be obtained from the Missouri TE Supervisor. 
 
10.  National Technology Education Program Standards 
 
     A major national effort has produced a series of standards to facilitate technology 
education. These standards include: 
• Content standards 
• Assessment standards 
• Program standards 
• Professional development standards 
Each of these is designed to improve the teaching and learning process in technology 
education programs. These standards may be obtained from the International Technology 
Education Association, 1914 Association Drive, Reston, VA  20191, or from their web 
site: 
 

http://www.iteawww.org 
 
A sample of the Program Standards is included in Figure 10-4. 
 

Figure 10-4 
ITEA’s Technology Education Program Standards 

Nature of Technology 
1. The Characteristics and Scope  of Technology 
2. The Core Concepts of Technology 
3. Relationships Among Technologies and the Connections Between 

Technology and other fields 

Technology and Society 
4. The Cultural, Social, Economic, and Political Effects of Technology 
5. The Effects of Technology on the Environment 
6. The Role of Society in the Development and Use of Technology 
7. The Influence of Technology on History 

Design 
8. The Attributes of Design 
9. Engineering Design 
10. The Role of Troubleshooting, Research and Development, Invention and 

innovation, and Experimentation in Problem Solving 
  

Missouri Technology Education Guide 2002 
Chapter 10: Technology Education Program Evaluation  

http://www.iteawww.org


Missouri Technology Education Guide 2002 
Chapter 10: Technology Education Program Evaluation  

Abilities for a Technological World 
11. Apply Design Process 
12. Use and Maintain Technological Products and Systems 
13. Assess the Impact of Products and Systems 

The Design World 
14. Medical Technologies 
15. Agricultural and Related Biotechnologies 
16. Energy and Power Technologies 
17. Information and Communication 
18. Transportation Technologies 
19. Manufacturing Technologies 
20. Construction Technologies 

 
 
 
 

THIS IS THE END OF THIS DOCUMENT 



 
 

 
 

Chapter 11 
Professional Development 

MISSOURI TECHNOLOGY EDUCATION GUIDE 
2002 

 
 
 
 
 
 
 
 
 

 
DEPARTMENT OF ELEMENTARY AND SECONDARY EDUCATION 

DIVISION OF VOCATIONAL AND ADULT EDUCATION 
TECHNOLOGY EDUCATION       



  Missouri Technology Education Guide 2002    Chapter 11 
 
 
Professional Development 
 
1.  Introduction 
 
 Some of the information contained in this chapter is based upon preliminary 
work by the Technology for All Americans Project (TfAAP) staff.  Please obtain the 
current document from the International Technology Education Association 
(ITEA).  Consult their web site at: 
 

http://www.iteawww.org 
 

Professional Development Standards for Technology Education Teachers 
describes outcome-based criteria: it is intended for use by teachers and by local, district, 
state/provincial/regional, and federal agencies to insure effective and continuous in-
service and pre-service education for teachers of technology.  These professional 
development standards are aligned with Standards for Technological Literacy: Content 
for the Study of Technology (STL): they are engineered to be implemented in conjunction 
with STL as well as the student assessment and program standards available from ITEA.  

Professional Development Standards are best used when curriculum and 
instruction have incorporated the concepts and principles identified in STL.  These 
standards apply to every teacher who educates students on any aspect of technology, 
not just teachers who operate primarily within the technology education program – for 
example, these standards are eminently suitable for a social studies teacher who is 
teaching the social influence of technology or the history of technology.  The ultimate 
goal is for all students, not just the college-bound, to achieve technological literacy. 
(ITEA, 2002) 
 
2.  Definition of Professional Development 
 

For the purposes of this document, professional development is a continuous 
process of life-long learning and growth, beginning in the undergraduate, pre-service 
years and continuing through the in-service years and beyond.   
 
3.  The Continuous Nature of Professional Development 
 

Professional development of teachers is an ongoing process in which teachers 
acquire levels of content knowledge, pedagogical skills, and knowledge of how students 
learn.  This process of continuous development begins at the pre-service level and 
continues throughout the teaching career.  The standards for professional development 
presented here should be considered outcomes of the professional development 
continuum.  
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These standards describe the attributes and skills that teachers should have as a 
result of engaging in professional development.   

Furthermore, teachers of technology go through many career pathways toward the 
classroom – traditional, university-based programs and a variety of alternative routes.  
Thus, it is not practical to specify in this document when these target outcomes will be 
met or achieved.  Teachers who have completed a traditional technology teacher training 
program should have attained these standards at a basic level and should, over time, 
achieve greater breadth and depth of knowledge and capability. 
(ITEA, 2002) 
 
4.  Professional Development Standards 
 
Knowledge-Ability Base.  Professional development should provide teachers with the 
knowledge, understanding, and abilities associated with technology as presented in 
Standards for Technological Literacy: Content for the Study of Technology (STL). 
 
Students.  Professional development should provide teachers with educational 
perspectives on students as learners of technology. 
 
Curriculum.  Professional development should prepare teachers to design, implement, 
and evaluate curricula based upon Standards for Technological Literacy:  Content for the 
Study of Technology (STL). 
 
Instructional Strategies.  Professional development should prepare teachers to use a 
variety of research based pedagogical strategies that enhance teaching and learning 
technology. 
 
Learning Environment.  Professional development should prepare teachers to design, 
create, and manage learning environments that promote technological literacy. 
 
Teacher Responsibilities.  Teachers should be responsible for their own professional 
growth, keeping abreast of new developments and continuously improving their teaching 
skills.  
 
Educational System Responsibilities.  The educational system should bear the 
responsibility for providing professional development, through accredited programs, to 
keep teachers abreast of new developments and continuously improve their teaching 
skills.   
(ITEA, 2002) 
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5.  Evaluating TE Teacher Effectiveness 
 

Invariably TE instructors will find their own performance being evaluated both 
formally and informally.  TE instructors will typically find themselves evaluated on a 
wide range of criteria.  Usually they include: 

• Instructional effectiveness  
• Motivational ability 
• Facility management  
• Overall program quality 
• The extent to which one contributes to the school 
It is recommended that TE instructors deliberately seek formal supervisor and 

administrator evaluations each year. It is important that such evaluations are carefully 
done, that they represent an effort commensurate with the importance of instructor 
evaluation and that they highlight the instructor’s strengths and weaknesses. Then, it is 
vital that all identified weaknesses also be accompanied by a list of recommended actions 
that could eliminate the weaknesses. As Missouri moves towards more accountability it 
will be important to keep careful records of such evaluations and to systematically 
document all progress towards improvement.   

As with program evaluation, it is thought that the most effective (in terms of 
promoting improvement) form of evaluation is self-evaluation. Individual TE instructors 
might wish to consider how well their teaching meets the criteria set out in the ITEA 
Professional Development Standards.   

Perhaps one of the more effective ways to evaluate one’s teaching performance is to 
have a respected colleague sit in during several of your classes. Thereafter, ask him/her to 
critique what they observed. It is often useful to have this done by both other TE 
instructors and also by non-TE teachers. Both can yield unique and valuable 
perspectives. Instructors may also find it useful to videotape their lesson and then analyze 
what they see themselves.  
 
6.  Performance-Based Evaluation 
 

Missouri’s legislature in 1983 created a law (section 168.128) detailing the 
requirements for teacher evaluation. The relevant section is quoted in Guidelines for 
Performance Based Teacher Evaluation in Missouri, a publication available from the 
Missouri DESE.  This document also highlights the background, philosophy and 
procedures of the recommended teacher evaluation process. Essentially it states that: 

• The principal is responsible for the performance-based teacher evaluation system. 
• Performance-based teacher evaluation systems should include a formative 

evaluation phase. The formative phase should include both scheduled and 
unscheduled classroom observations.    

• A pre-observation conference should occur prior to scheduled observations.  
Formative evaluation includes the classroom observations designed to help 
teachers improve their performance by providing feedback and suggestions 
regarding their teaching skills.   
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• The summative phase of the evaluation process is a composite of information 
obtained through the formative observations and may serve as the basis for 
administrative decision making.   

• A summative evaluation should be completed for a probationary teacher each 
year. For tenured teachers, a summative evaluation should be completed at least 
once every three years or as necessary to best serve the instructional process.   

• A post-observation conference should be conducted within a reasonable period of 
time following each classroom observation. This conference should include a 
discussion of identified strengths and weaknesses. Job targets for maintaining and 
improving teacher performance should be completed for a probationary teacher 
each year. 

• The evaluation system should include an appeal process defined within local 
school district policy.   

 
Figure 11-1 presents 19 criteria suggested for performance based teacher evaluation 

systems. The original document then provides useful descriptions for each of these 
criteria.   

It is important for the TE instructor to point out to his/her administrator the 
differences in operating a laboratory-based program from one that is conducted in a 
typical “normal” classroom.  
 

 
 

THIS IS THE END OF THIS PAGE
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Figure 11-1 
19 Suggested Criteria for Performance-Based Teacher Evaluation1 

 
l. Instructional Process 
  

The Teacher 
A. Demonstrates appropriate preparation for classroom instruction. 
B. Implements a variety of effective teaching techniques. 
C. Provides opportunities for individual differences. 
D. Implements instructional objectives effectively. 
E. Demonstrates knowledge of subject matters. 
F. Uses a variety of teaching materials effectively. 
G. Uses instructional time effectively. 
H. Demonstrates ability to motivate students. 
I. Demonstrates ability to communicate effectively with students. 
J. Provides students with specific evaluative feedback. 

 
ll. Classroom Management 

 
The Teacher 

A. Organizes classroom environment to promote learning. 
B. Manages student behavior in a constructive manner. 

 
lll. Interpersonal Relationships  

 
The Teacher 

A. Demonstrates positive interpersonal relations with students. 
B. Demonstrates positive interpersonal relations with parents/patrons. 
C. Demonstrates positive interpersonal relations with education staff.  
 

lV.  Professional Responsibilities 
 

The Teacher 
A. Participates in professional growth activities  
B. Follows the policies and procedures of the school district. 
C. Assumes responsibilities outside of the classroom as they relate to the 

school. 
D. Demonstrates a sense of professional responsibility. 
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Implementing a Safety Program1, 2 
 

1. Introduction 
 

     Safety must be an ever present concern of all TE instructors.  Given the hundreds of 
thousands of students who over the years have experienced TE, it is clear that this 
concern for safety has been attended to. However, safety is something that can never be 
taken for granted. This section presents some guidelines and recommendations that will 
help TE instructors in maintaining and increasing safety of their learning. 
 
 Overview 
     Whenever one deals with safety, the overall safety hierarchy must be kept in mind. In 
the business and industrial world this means that a situation is first engineered for safety; 
then remaining hazards are guarded against; education to prevent and avoid accidents is 
subsequently provided; and finally, personal protective equipment is supplied to further 
reduce vulnerability. Administrators and instructors are well advised to emulate this 
private sector practice by: 

• specifying and securing only thoughtfully engineered safe machines, 
      equipment and facilities 
• guarding against existing hazards  with systematically engineered 

devices 
• incorporating a comprehensive safety instruction program into each 

course 
• providing and requiring the use of necessary personal protective 

equipment, of appropriate design and quality, in sufficient quality 
 
     However, any section as short as this one cannot adequately cover the complex topic 
of safety. For additional details, readers are encouraged to consult supplementary 
resources such as those listed in Part 12 of this chapter. Additionally, instructors are 
encouraged to consult experts, because safety is just too important a concern to be 
handled individually. The following personnel can provide additional detailed 
information: 
__________________________ 
1The information and materials contained in this publication have been compiled from sources believed to 
be reliable and to represent the best current opinion on the subject.  No warranty, guarantee or 
representation is made by the contractors, the State of Missouri, the Department of Elementary and 
Secondary Education, and/or any contributors to this document, as to the absolute correctness or 
sufficiency of any representation contained in this publication.  The writers and contributors assume no 
responsibility in connection therewith; nor can it be assumed that all acceptable safety measures are 
contained in this publication, or that other additional measures may not be required under particular or 
exceptional conditions or circumstances. 
2Much of the material in this section was extracted and/or adapted from Missouri’s Vocational Safety 
Guide, Dyrenfurth & Linhardt, 1981. 
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• Missouri’s State Technology Education Supervisor – This person, due to day-
to-day involvement, can provide valuable advice on many safety-related 
matters. 

 
• Specialized Resource Personnel – These are individuals who are teaching or 

otherwise specifically concerned with safety.  Examples include:  university, 
junior/community college and area vocational school faculty as well as 
representatives from agencies such as those listed in this Guide’s association 
section. 

 
• Industrial Consultants – Many industries already provide representatives to 

serve on advisory committees.  These and other companies can often supply 
safety, facility, equipment and material advice. 

 
     It is suggested that instructors begin work on safety with a thorough review of what 
they are currently doing. The Missouri TE Standards’ Topic 9, found in this Chapter’s 
part 7, provides the most useful way of accomplishing this.  The standards will guide a 
systematic review of the: 

• TE Program 
• Physical Environment 
• Records 

 
     Then, for additional input, many of the referenced guides in this section’s resource 
listing (Part 12) provide detailed answers to most of the specific questions instructors will 
ask. 
 
2. Missouri Specifications 
 
     Each state presents a unique set of circumstances related to technology education 
safety. This section highlights those aspects unique to Missouri’s situation.  As such, this 
section includes mention of:  state codes that specifically pertain to vocational safety, the 
applicability of OSHA regulations to Missouri’s schools, and this chapter’s relationship 
to the existing school safety guidelines. 

 
Liability of the State 
 
     “It is a long-established principle of common law that the state is not liable in 
damages for injuries resulting from the negligence of its officers, agents or employees” 
(Garber & Delon, p. 115). 

 
Liability of School Districts 
 
     “Because school districts are agencies or arms of the state it has been held that the 
immunity which clothes the state also clothes school districts and their administrative 
bodies – boards of education”  (Garber & Delon, p. 115). 
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OSHA, Right to Know, and Missouri 
 
     Missouri does not have a federally approved state plan for safety and health; therefore, 
Missouri public schools are not subject to any direct safety and health regulation under 
OSHA. However, teachers are liable under common law should an accident or exposure 
to dangerous materials occur. 
 
Missouri Eye Safety Law 
 
     Missouri has enacted a specific law governing eye protection (Missouri Revised 
Statutes, 1978.  #170.005 Eye Protection – who affected; 170.007 Standards for 
Protective Devices; 170.009 Implementation of Eye Protection Act). 
 
Good Samaritan Law 
 
     Missouri's revised statutes provide limited protection to persons trained to provide 
first aid by a standardized training program, to render (without compensation) emergency 
care or assistance to the level they have been trained. 
 
Administrative Guidelines for School Safety 
 
     School personnel should note the document, Administrative Guidelines for School 
Safety, as prepared by Missouri’s Department of Elementary and Secondary Education.  
This addresses general school aspects, school transportation safety planning and it 
provides a sample of Board of Education recommendations for safety education and 
emergency preparedness. 

 
Missouri Hazardous Waste Management Law, Sections 260.350 – 
260.433, RSMo1 

 
     Missouri regulations are as stringent, and in many cases more stringent, than federal 
regulations, and apply to all generators of hazardous waste. Any school generating or 
accumulating more than 1 kg (2.2 pounds) of hazardous wastes or more than 1 kg (2.2 
pounds) of acutely hazardous wastes per month has been liable under the regulatory 
statutes of the Missouri Hazardous Waste Management Law. The Code of Federal 
Regulations, found in local libraries, contains lists of hazardous wastes (the “U” list) and 
of acutely hazardous wastes (the “P” list). Any solid, liquid, semi-solid, or "contained 
gaseous material becomes a “waste” at the time it is discarded. 

 
     Even if the school does not generate a regulated quantity of waste, the school must 
still identify its waste if the waste meets the criteria of being hazardous. Guidelines for 
transportation, management, and disposal, as suggested by the Hazardous Waste 
Management Manual for Small – Quantity Generators (DNR, Waste Management 
Program publication), should be followed. 
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     Teachers should realize that mixing a hazardous waste with a non – hazardous waste 
will usually result in the entire volume being regulated as a hazardous waste. Dilution for 
the purpose of rendering waste non – hazardous is strictly forbidden – it is not a solution!  
A waste minimization approach as overviewed in the EPA Waste Minimization brochure 
would be wise to implement. 
 
     The Missouri Hazardous Waste Management Regulations are in Title 10, Division 
25of the Code of State Regulations adopted pursuant to Section 260.370 RSMo.  This 
Code is available from the Secretary of State, Administrative Rules Division, P.O. Box 
778, Jefferson City, MO  65102. The EPA conducts hazardous material workshops 
throughout the state. The Waste Management Program (314-751-3176) or the Laboratory 
Services Program may also be contacted for more information. 
 
     For a list of the substances subject to reporting or for more information, contact one of 
the following (your district office should have this information also): 
 
EPA – Region VII     Missouri Emergency Response 
Commission      Department of Natural Resources 
726 Minnesota Ave     P.O. Box 3133 
Kansas City KS  66101    Jefferson City MO  65102 
(913) 236-2806      
 
National SARA hotline 
1-800-535-0202 

 
3. Safety Responsibilites1 
 
     In order for safety to work and be taught effectively, a consistent system-wide 
implementation must be present. This necessarily requires the active and planned 
cooperation of the system’s entire team, consisting of but not limited to:  the school 
board, the superintendent, district safety coordinator, school facility personnel, school 
safety committee, the principal, school building safety coordinator, the technology 
education teacher(s), the students and the parents. Note that in some districts, these  
responsibilities may be organized differently – but they still remain matters that require 
systematic attention.  Some key highlights of such responsibilities are listed in the 
following subsections. 
 
Local Board of Education Responsibilities 
 

1. Establish a policy statement including school safety and personnel 
assignments and responsibilities in the area of technology education safety. 

 
_____________________________ 
1 Additional details available in the Missouri’s Administrative Guidelines for School Safety. 
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2. Provide efficient, effective and safe technology education and vocational 
technical education facilities and equipment and funds, sufficient and 
necessary maintenance and improvements, facility projects, safety supplies 
and equipment to produce a safe instructional environment. 

 
3. Provide liability insurance and legal services to employees as commensurate 

with law and/or agreements and inform technology education instructors of 
any specific insurance coverage arranged through district policies. 

 
4. Require that the technology education and vocational technical education 

curriculum devote sufficient time for safety instruction. 
 

5. Evaluate performance of district and school administration and teachers 
regarding safety procedures, equipment and safety instruction quality, and 
provide for inspection and enforcement of established safety regulations. 

 
6. Appoint safety coordinator for the school district and adopt job description 

responsibilities. 
 

7. Provide and/or support in-service training of technology education teachers in 
the area of safety. 

 
8. Regularly inform administrators and instructional staff of their legal safety 

obligations and of any relevant changes. 
 

9. Approve and/or revise the technology education safety program as advanced 
by faculty and administration. 

 
Teacher Responsibilities 
 

1. Comply with safety policies and regulations and systematically implement the 
approved safety program including: fire precautions, electrical safety, 
emergency procedures, hazardous materials, and industrial standards (unless 
school’s standards are more stringent). 

 
2. Always provide for the supervision of students in the classroom or laboratory 

in accordance with legal requirements. Do not leave the classroom and/or 
laboratory unsupervised at any time when students are present or when they 
might enter in your absence. 

 
3. Motivate students to strive for safety by setting a good example for the 

students by observing all safety rules and practices. 
 

4. Perform all instructional responsibilities in a manner commensurate with that 
of a reasonable, prudent person dealing with naïve learners. 

 

Missouri Technology Education 2002 
Chapter 12:  Implementing A Safety Program 
  



5. Establish course – and assist with facility – specific emergency procedures. 
 

6. Enforce all safety and housekeeping rules and regulations. 
 

7. Properly plan, arrange, clean and maintain the TE facility and equipment. 
 

8. Provide prompt and thorough reports of accidents including written reports by 
instructors, written accounts by witnesses, photographs or accident scenes and 
conditions, and standard accident report forms. 

 
9. Require that students receive the required safety instruction prior to working 

in the laboratory. Give instruction on potential hazards and accident 
prevention specific to the particular laboratory and course involved and 
incorporate safety instruction and testing (dealing with the proper use of all 
tools, machines, equipment and materials) in the formal course of study.  
Typically 100% is considered the proper criterion for mastery. 

 
10. Be aware of the specific safety needs of special needs (disadvantaged and 

handicapped) students. 
 

11. Actively cooperate and participate in all possible phases of the school and 
system’s overall safety program. 

 
12. Evaluate student teachers with specific regard to providing for their classes’ 

safety. 
 

13. Insist that guards meeting accepted standards be provided and used whenever 
a machine is operated. Insist that adequate eye protection be worn (during 
laboratory operation and in other potentially hazardous areas). Provide proper 
protective equipment and insist on its use, in all shop areas. Require students 
to wear proper clothing and adequate hair protection while working in the 
laboratory. Regularly inspect laboratory facilities and equipment to provide 
for optimum safety conditions by giving special attention to: 

 
a. layout of equipment and furniture 
b. utilities and building services 
c. equipment guarding 
d. storage and condition of tools 
e. storage, labeling, handling and condition of materials 
f. personal protective equipment 
g. emergency equipment and supplies 
h. reporting  results to administration 

 
14. Correct and/or report unsafe conditions and recommend needed safety 

improvements to the school’s administration. 
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15. Develop specific safe practices, rules and regulations relating to your facilities 
and provide for their enforcement. 

 
16. Insure that all course activities are in the school’s approved course guides. 

 
17. Record each student’s attendance, safety instruction received and his/her 

safety evaluation results. 
 

18. Periodically retest students to insure maintenance/retention of specific safety 
competencies. 

 
19. Maintain current awareness of all types of safety, emergency and disaster 

procedures, developments and information. 
 

20. Participate in safety training programs, such as first aid, civil defense and 
other relevant safety courses. 

 
21. Request, maintain and check school safety supplies, materials and equipment. 

 
22. Locate and chart all valves, switches and lines of all utility services.  

Distribute these charts to all administrative and safety personnel and, where 
appropriate, to TE faculty. 

 
23. Label in accordance with approved color coding all water, steam, gas and 

other tubular conduits and indicate with numerous arrows the normal direction 
of flow of fluids, within the TE facility. 

 
24. Inspect and maintain protective equipment and emergency facilities including 

items within technology education laboratories and shops. 
  
4. Liability & Negligence1 

 
Instructor Liability 
     All too often articles and 
presentations about tort liability 
overemphasize grievous injuries that 
have been sustained by students and the 
expected huge court-awarded damages 
that have followed such injuries.  Fisher, 
Schimmel, & Kelly (1981, p. 57) 
addressed this penchant when they  
wrote, “the result (of this emphasis) is to 
portray the law as an ubiquitous monster 
hiding in every educational shadow and 
ready to ensnare every innocent teacher.  
The monster is called a ‘tort,’ and the 

accompanying fear is of ‘liability’.”  
But, this dragon, unlike others, is easily 
slain.  The required weapons within 
every teacher’s grasp are called planning 
ahead, common sense, reason and 
prudence (meaning a tendency to err in 
the safe, conservative manner). 

 
      Let’s look at this situation, often 
overblown and accompanied by media 
brouhaha, in a rational manner.  
 
1 Because of its important content, this article was selected 
for   inclusion in this safety chapter. It is as valid for TE as it 
is for VTE.  Tort Liability in Vocational-Technical 
Education:  How to Avoid It.  Vos, R. & Pell, S.W.J.  (1988). 
Journal of Epsilon Pi Tau, 14(2), pp. 24-28.   
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If an injury would occur in a classroom 
or in the laboratory, what do the courts 
commonly look for? First, the courts ask, 
“Is there a duty owed?”  And the answer 
to that is yes.  Next the courts would 
want to know the standard of care that 
was provided.  Three areas determine the 
standard of care in education. A teacher 
owes his/her students active instruction 
regarding their conduct and safety in the 
classroom, adequate supervision and 
consideration of potential hazards.  
Merely posting rules in a classroom is 
not enough.  The common practice in 
vocational technical education of 
instructing students on safety rules and 
requiring that they pass tests on this 
material makes good instructional and 
legal sense; it is a practice recommended 
for educators in every grade and subject. 
 
     
 Regarding the adequacy of supervision, 
supervision, some suggest this actually 
means supervision.  However, it is more 
important for teachers to remember that 
their watchful care of students should be 
judged by the students’ maturity, size, 
age, mental capacity and the nature of 
the activity in which they are engaged. 
In general, the younger and more 
immature or handicapped the student, 
the more supervision is required.  
Similarly, the more potentially 
hazardous the activity, the more 
supervision is required (Hudgens & 
Vacca, 1985). 
 
     Vocational-technical educators face a 
difficult problem when they consider the 
potential hazard of an activity because 
juries and attorneys usually hold the 
subjective impression that the areas of 
physical education, laboratory sciences 
(e.g., chemistry) and vocational-
technical education are the most 

hazardous.  When this consideration is 
coupled with the federal mandates to 
include physically handicapped and 
mentally impaired individuals into all 
programs, including vocational-technical 
education, the educator’s duty to 
supervise becomes demanding and 
difficult. Boward Count, Florida, has 
concluded lengthy hearings to settle a 
dispute between the administration and 
faculty of a vocational-technical high  
school and the parents of a blind student 
who wished to enroll in auto repair and 
welding.  Safety for the student 
prevailed in this situation. 
 
     How can teachers assess variables 
such as maturity, size, age, mental 
capacity of students and the nature of 
activities?  One answer is that the 
professional vocational-technical 
educator use common sense and if he or 
she is to err, let it be on the watchful, 
conservative side. 
 
     Also critical to the standard of care, 
especially in vocational-technical 
education, is the mandate to maintain a 
safe place, although the major 
responsibility for providing a safe 
environment rests with the school board.  
Hazardous or unsafe conditions are most 
easily identified by the instructors, who 
are part of the daily activity.  They must 
communicate defects in equipment, 
hazardous facilities and any unsafe 
conditions to the administrators.  These 
administrators, in turn, present such 
response to the school board.  
Documentation of teachers who meet 
this standard of care protects them if 
students would injure themselves while 
in the care of these teachers. 
 
     Nolte (1983) summarized an 
instructor’s proper actions: 
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1. Inspect the instructional area 

frequently.  Note hazardous or 
potential hazards, such as nails, 
obstructions, lack of safety 
equipment and the like.  Report 
hazards properly.  Keep a copy of 
your report. 

 
2. Instruct students about known 

hazards and warn them of possible 
dangers. 

 
3. Report to administration all 

defective equipment. Shut down 
defective equipment. 

 
4. Choose vantage points from which 

you can see all students engaged in 
any activity.  Move from point to 
point. 

5. Secure a supply of first-aid 
materials in case they are needed. 

 
     Finally, the courts would ask:  “Was 
there a breach in the duty owed which 
caused an injury to a student?” the 
breach in standard of care can be 
characterized as either an error of 
commission (doing something by 
mistake, in error, or with willful and 
wanton malice) or as an error of 
omission (failing to do something one 
should). Examples of errors of 
commission would be:  (a) continuing to 
operate broken or unsafe equipment, (b) 
allowing students to use machines or 
equipment without proper safety guards, 
(c) allowing students to work without an 
instructor present and (d) delegating 
supervisory duties to someone less 
qualified than the instructor.  Examples 
of errors of omission would be:  (a) 
failing to report and shut down broken or 
hazardous equipment, (b) failing to 
instruct students about safety rules and 

possible hazards, (c) failing to ascertain 
the physical and mental capacity of each 
student, (d) failing to break up fights or 
scuffles between students, (e) leaving 
students unsupervised, or if needed, 
failing to apply appropriate first aid. 
 
Teacher Vulnerability1 
 
     It is important to remember teachers 
are not protected by an invisible shield 
from tort liability.  Simply working for a  
public agency in a state in which 
governmental immunity has been 
abrogated and “save harmless” statutes 
have been enacted, does not relieve 
vocational-technical educators from 
liability and does not prevent the injured 
party from collecting damages.  
Educators should assess what their 
practices and attitudes are toward safety 
and what their possible exposures are to 
litigation. 
 
Negligence 2 

 

     Negligence cases always involve 
accusations of fault and proof of pain 
and suffering.  No liability for 
negligence can be created unless this is 
proof of causation.  Thomas (1978, p.51) 
defined negligence as:  "The doing of 
that thing which a reasonable prudent 
person would not have done, or the 
failure to do that thing which a 
reasonable prudent person would have 
done in like or similar circumstances.”  
The vocational educator will not be 
liable for negligence if he or she can be 
said to have acted properly within the 
scope of his or her employment. 
 
_________________ 
1 Editor’s note 
2 Editor’s note 
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3. Regularly inspect the workplace 
and equipment for defects or 
potential hazards. 

     Below is a list of the possible 
defenses that teachers could use against 
charges of negligence: 

  
4. Take steps to identify and foresee 

possible risks to students and take 
precautions to eliminate or 
minimize those risks. 

1. It can be claimed that the standard 
of care was adequate and that 
reasonable prudence and foresight 
was exercised. 

  
5. Consider age, maturity, skill, and 

ability of students when providing 
instruction and supervision. 

2. It can be demonstrated that the 
teacher actively instructed safety 
rules and routinely inspected the 
work area and equipment for 
hazards. 

 
6. Instruct students in safety 

procedures and guide their use of 
equipment with an emphasis on 
safety. 

 
3. It can be claimed that students 

acted so quickly, unexpectedly, 
recklessly, or carelessly that they 
contributed to their own injury. 

 
7. Place regard for human safety and 

recognition of prohibitively 
dangerous conditions foremost in 
your planning and execution of 
classroom or lab activities. 

 
4. It can be contended that students 

could know and appreciate obvious 
dangers, such as how hot molten 
lead is.  

8. When in doubt, consult those 
colleagues and authorities in the 
field whose experience and 
training can be helpful in advising 
on the proper standard of conduct 
to be adopted. 

 
5. Rarely, but significantly, teachers 

can claim “An Act of God.” 
 
     Because most states have waived 
common law immunity, the school board 
usually is named as defendant in a suit, 
unless the teacher is suspected of 
negligence.  In order to mitigate the risk 
of liability to provide a safe 
environment, teachers should follow the 
guidelines identified by Beckman (1982, 
p. 9): 

 
     Although accidents may be inevitable 
in the vocational-technical education 
laboratory, if teachers know what 
contributing factors there could be this 
could help to reduce both the number 
and severity of such accidents.  Usually, 
such accidents can be attributed to one 
or more of the following:  inadequate 
safety knowledge, poor safety attitudes 
and insufficient safety skills (Brownrigg, 
1977).  Ultimately, each of these factors 
is the responsibility of the teacher.  It is 
his or her responsibility to assure that 
students acquire the proper safety 
knowledge, develop positive attitudes 

1. Follow accepted policies of the 
school board. 

 
2. Establish and maintain safety 

policies and procedures in the 
classroom and workplace. 

 

Missouri Technology Education 2002 
Chapter 12:  Implementing A Safety Program 
  



3. Set a proper example by observing 
all safety practices.  Don’t take 
short cuts.  Students are less 
skilled, yet may believe they know 
it all and follow such an example. 

about safety and have the opportunity to 
develop the necessary safety. 
     Developing a sound safety education 
program can be the first step toward 
preventing accidents and, thereby, 
avoiding negligence suits.  A complete 
safety program includes:  (a) written 
rules and policies, (b) demonstrations of 
safe practices, (c) testing and 
questioning students to assess their  
levels of understanding (re-teaching if 
warranted), and (d) observing students 
demonstrating safe practices.  See this 
chapter’s safety program organization 
and approval section Part II). 

 
4. Fully explain the safety rules used 

in the laboratory and what the 
consequence of noncompliance 
will be. 

 
5. Establish post and teach the safety 

discipline policy and insure that 
corrective procedures are known 
and consistently enforced. 

  
     If teachers observe these guidelines, 
it will make it easier for students to 
comply with safety rules and to let them 
know that safety is serious business (See 
also Kigin, 1975; Stern & Gathercoal, 
1984). 

     It is a good practice for teachers to 
maintain copies of students’ 
performance on these tests, safety 
pledges signed by students and other 
information pertaining to their safety 
education programs.  A teacher must 
never take for granted that students 
know or remember safety rules or 
practices. 

 
Conclusion-Liability Vulnerability 
     Following these guidelines will not 
keep vocational technical educators from 
being involved in a lawsuit, but it may 
protect them against a possible 
judgement of negligence.  This paper 
provides ‘how-to-do-it’ guidelines based 
on a teacher’s developing a sound safety 
program of foresight and prudence for 
avoiding litigation.  Vigilant supervision 
of students and their activities is 
required.  It is essential that technology 
educators maintain a safe work and 
study environment for students.  
Although this common-sense approach 
may, at first, seem difficult and time 
consuming, properly conceived and 
exercised programs on safety are easier 
in the long run than court actions. 

 
Guidelines for Enforcing Safety Rules 
and Disciplines 
     Teachers must make certain that all 
safety rules are obeyed by students.  The 
following guidelines can be used when 
teachers enforce safety rules: 
 

1. Do not overlook any violation of a 
safety practice, no matter how 
minor. 

 
2. Continuously reinforce and review 

safety practices. Safety in not 
taught in one lesson at the 
beginning of the year, but rather, it 
is taught throughout the year. 
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Figure 12 – 1 
A Checklist for Liability Vulnerability1 

 
To see how vulnerable one is, answer the following items honestly.  If the statement, “I 
do….” (read each numbered item here) is true, place a √ in the box ahead of the 
statement, otherwise just leave it blank. 
 

 1. Establish clear and comprehensive safety rules. 
 2. Base these rules on high safety standards and anticipated events, such as student

 behavior. 
 3. Actively demonstrate and teach the safety rules. 
 4. Inspect the classroom, other instructional areas and all equipment. 
 5. Report, in writing, all hazards to administrators and shut down defective

 equipment. 
 6. Identify potentially dangerous activities, use foresight in your classroom. 
 7. Base supervisory practices on a worst-case scenario. 
 8. Have contingency plans if something unexpected happens (e.g., you are called out

 of the room, you become ill in class, an injury occurs). 
 9. Assess the physical and mental capability of each student and gauge this against

 the activities you require. 
 10. Exercise consistently reasonable foresight overall. 
 11. Administer safety tests to students. 
 12. Effectively administer a comprehensive eye safety program. 
 13. Keep accurate written reports relative to accidents. 
 14. Keep students from using dull blade and/or cutting devices on hand tools. 
 15. Keep students from performing operations on machines without guards,

 particularly when one could have been used. 
 16. Disallow use of equipment by students who are careless and/or who possess

 physical abnormalities that may cause an accident. 
 17. Disallow students not enrolled in the class to use laboratory and tools. 
 18. Disallow pupils from using equipment in the laboratory which has not been

 approved by the administration and board of education. 
 19. Disallow students from working in the laboratory during free periods, particularly

 when the laboratory is not supervised. 
 20. Disconnect electric cords by pulling on the plug rather than on the cord. 
 21. Disallow use of metal ladders while working on electrical equipment. 
 22. Label switch-panels and boxes and all potential hazards. 
 23. Have knowledge of the dangers of electricity or of electrical safety. 
 24. Maintain machines regularly. 

If any boxes are not checked, you are vulnerable.  If more than five are not checked then 
there are serious problems that are probably indicative of a dangerous situation. 

 
1 Compiled / Adapted from Pryor (1984), Vos & Pell (1988) and others. 
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Protection From Litigation1 

 
     The instructor has the legal responsibility for accidents that involve students while 
they are participating in activities to which they have been assigned.  Instructors may be 
held liable for accidents that happen as a result of their negligence and this liability may 
also extend to administrators.  The reduction of, or protection from, liability may be 
helped by systematically incorporating the following points and others appropriate to the 
local situation into a coherent safety plan as follows: 
 

1. Obtain adequate liability insurance from the International Technology Education 
Association (ITEA), the Association of Career and Technical Education (ACTE), 
the education association in your state, or other appropriate sources. 

 
2. Provide adequate supervision and be in the classroom or laboratory at all times 

when class is in session. 
 

3. Act as a reasonable and prudent person would act under the same or similar 
circumstances. 

 
4. Correct known dangerous and defective conditions and/or report them to the proper 

authority and clearly mark them out of order or dangerous. 
 

5. Use good sense in the selection of student activities. 
 

6. Insist that safety glasses be worn in all areas in which there is equipment and even a 
remote chance of eye injury. 

 
7. Provide proper instruction in the use of all tools, machines and equipment, 

including proper instruction as to the necessity, functions, use and adjustment of 
guards and personal protective equipment. 

 
8. Organize and implement a comprehensive safety program, including systematic 

instruction, and rigidly enforce all rules and regulations. 
 

9. Maintain the entire facility in safe working condition and periodically inspect all 
tools and machines. 

 
10. Provide proper personal protective equipment and require students to wear it and 

proper clothing while working in the laboratory. 
 

11. Clearly label toxic and flammable materials and provide proper storage for them. 
 
 

12. Insist that industrial quality guards be provided and used whenever a machine in 
operated. 

1 Compiled from Kigin (1987), Huges (1988), Matt & Murwin (1987), Vos & Pell (1988), Industrial Technology Guide 
(TX), et al. 
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13. Know your students’ strengths and weaknesses.  Don’t assume that students will 
perform in a safe manner. 

 
14. Review safety policies and procedures on a regular schedule. 

 
15. Establish safety zones around all power equipment. 

 
16. Use audio-visual media to reinforce the safety message continuously. 

 
17. Predetermine a plan of action in the event of envisioned emergencies. 

 
18. Do not permit any students to leave the laboratory to perform activities outside the 

department without appropriate supervision. 
 

19. Confine instructional and maintenance activities to those that can be performed in 
the laboratory. 

 
20. Prepare and use accident forms for your laboratory if the school system does not 

have a standard form. 
 

21. Administer safety tests to students upon completion of the demonstration of a 
specific machine or tool. Set a critical score above which students must achieve in 
order to utilize a specific item of equipment. Many instructors demand a “perfect 
score” prior to letting students use such equipment. 

 
22. Personally set a proper example for students to follow by using guards and safety 

devices at all times and perform operations as you would want them performed by 
students. 

 
23. Have students secure permission to use any item of equipment. This permits you to 

check to see that all guards and safety devices are properly adjusted. 
 

24. Be familiar with the work habits of students and with those who possess physical 
limitations that may necessitate restrictions on their use of equipment. Limit 
students to the use of machines which are within their capabilities and 
commensurate with whatever physical abnormalities they possess. 

 
25. Prepare for substitute instructors. If a certified technology education instructor is 

not available, prepare written or reading assignments in advance and preferably 
have the substitute teacher cover the class in a room other than the technology 
education laboratory. Do not permit a substitute teacher to conduct laboratory 
activities unless he/she is a certified technology teachers. 

 
26. Permit only students who have participated in your laboratory program or who are 

participating to use the laboratory and equipment therein. No exceptions should be 
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made to this practice. Do not take the word of a student that he/she has had previous 
instruction on the tool or has had experience in their use. 

 
27. Keep an accurate instructional log as to those materials, machines and tools and 

operations for which instruction has been given, who attended, and who passed the 
tests. 

 
28. Allow no student to bring in equipment for use in the laboratory that has not been 

purchased with the approval of the board of education/administration. 
 

29. Do not be absent from your laboratory when students are working, even during 
unscheduled classes or periods. Have a clear understanding with your principal 
and/or supervisor that you are not to be called from the laboratory during a class 
session. Only under extreme necessity should an instructor absent herself/himself 
from the laboratory. When this occurs, bring in another person the school has 
authorized to watch the class, have students stop laboratory work, lock the main 
electrical power off and provide a reading assignment to the students during your 
absence. 

 
30. Know and follow all local procedures for the reporting of injuries. Typically, this 

includes reporting all injuries to your building administrator in writing with all 
details, including a full description of the accident, time, place names of injured 
person(s) and names of any witnesses. Protect yourself. All information and 
notification of an accident should originate from you. 

 
31. Have all injuries, regardless of severity, examined by the school nurse. 

 
5.  Safety Instruction 
 
     TE instructors must recognize their responsibilities for the safety of their students. 
Instruction must be systematic (thorough coverage), performance-based (provide clear 
evidence of accomplishment), reinforced periodically (involve repetition to counter 
forgetting) and it certainly must be documented (recorded for others to review). 
Additionally, instructors must be certain to integrate their safety discipline policy 
throughout the instruction. 
 
Content and Organization 
 
     The safety instruction program employed by instructors should be based on an 
analysis of known safety hazards, activity requirements and standard precautions. There 
are three vital objectives: 
 

• To recognize existing and potential hazards 
• To understand appropriate defense/avoidance and/or prevention strategies 
• To be able to act in time 
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     The safety program’s instructional content must be carefully documented for purposes 
of effective organization as well as for the record. Instructors are advised to infuse as 
much safety instruction as possible into their “regular” instruction, to insure thorough 
treatment, it is recommended they: 
 

• Identify the safety content (knowledge needed, desirable attitudes, required 
skills) necessary to operate safely in the area being taught. 

• Write the goals and objectives for the safety program. 
• Organize the safety content into units of instruction. 
• Detail each unit of instruction by identifying lessons to be taught in each unit. 

 
Suggested Instructional Techniques:  General 
 
     Safety instruction is more effective when a variety of approaches are employed and 
when it is tailored to the objectives being addressed. A comprehensive safety program 
provides for performance and attitudes in addition to knowledge. Therefore, the methods 
used must be selected appropriately. Furthermore, instructors are invariably faced with 
the task of not only teaching the necessary content once, but also of: 
 

• Providing remedial safety instruction when students are not able to demonstrate 
the desired behavior after initial instruction. 

• Providing back-up instruction to those students who were not in attendance during 
the original instruction. 

• Providing reinforcement instruction to bring students back up to a level of 
performance. 

 
     A compilation of instructional techniques from a variety of sources reveals the 
following suggestions: 
 

1. Reinforce safety consciousness. 
2. Teach accident prevention. 
3. Present periodic laboratory demonstrations 
4. Provide instruction on what to do in case of an accident or emergency. 
5. Use information sheets dealing with the general safety rules. 
6. Provide instruction in the basic maintenance of tools, machines and equipment. 
7. Provide instruction in the safe methods of lifting (you should not allow students to 

lift very heavy objects or move large equipment). 
8. Use a bulletin board for safety bulletins, safety rules and safety posters. 
9. Utilize a student safety committee to strengthen the safety program. 
10. Use a bell, whistle, or some other type of alarm to command the attention of every 

student in the laboratory during emergency situations. 
11. Periodically test students on the safety information. 
12. Make students aware of the potential dangers of hazardous materials. 
13. Remind students periodically of the importance of keeping work areas clean and 

free of hazardous objects. 
14. Maintain proper discipline. 
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15. Periodically use discussion time to emphasize the importance of student attitude in 
accident prevention. 

16. Send letter to parents when a student has exhibited a great degree of interest in or 
successfully applied safety practices. 

17. Provide workstation “prompts,” labels and signs to alert students to appropriate 
procedures, etc. 

 
Suggested Procedures to Ensure Special Needs Students Safety 
 
     The responsibility for safe working conditions in a school laboratory is the prime 
concern of the teacher and all students who work in the facility. With this in mind, the 
instructor of technology education subjects should make a special effort to teach safety to 
the disadvantaged and handicapped students enrolled in his or her program. Many special 
students such as these will need added instruction in safety with emphasis on personal 
responsibility to themselves and others with whom they work. Initially, instruction should 
be given in a classroom setting for short periods using an abundance of visual aids to 
explain proper safety procedures.  Small group demonstrations can also be very effective 
while using actual machines and tools. Individual instruction should follow the small 
group demonstrations before the students actually use the laboratory equipment. In 
addition, safety reviews should be repeated at intervals to help reinforce safety 
procedures. 
 
     An individualized educational plan (IEP) is required of an student classified as a 
special needs student. The TE instructor should work closely with the special needs 
teacher and the student’s parents/guardians to develop a program with the “least 
restrictive environment.”  In some cases, classroom aids may be provided to assist the 
student. 
 
6.  Safety Evaluation 
 
     Evaluation in the context of safety includes both the assessment of student capability 
(testing) and the assessment of the overall programs, including facility, equipment, 
curriculum and policies; incorporation of provisions for safety. Both aspects of evaluation 
are important and useful ideas will be presented in the following sections. 
 
     Teaching safety is a very complex and difficult task.  It involves the psychomotor, 
cognitive and affective domains of students’ behavior in situations where it is sometimes 
difficult to measure/monitor progress. Also, because each student is an individual, 
evaluations should be designed to test students in a variety of ways. Regardless of design, 
safety evaluations must reflect the material and objectives presented in the instruction and 
then the results should be carefully recorded. 
 
     Obviously a wide variety of techniques can be used to test safety knowledge, attitudes 
and skills. However, because of legal and moral issues, it is vitally important that they be 
valid and reliable – otherwise instructors will find they are of no value to them or their 
students. Some of the more commonly used test types are: 
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• Pencil and paper written exams (avoid true – false tests) 
• Observation of performance – using a “checklist of safety rules” 
• Critical incident technique – an observation technique that has instructors 

identifying attitudes and/or practices that students should demonstrate. 
 
Safety Test Criterion Levels 
 
     All examinations should be criterion-based in order to insure the safety knowledge of 
students. This means that instructors are advised to establish a minimum passing level 
(typically 100%) that students must attain before being allowed to work in the laboratory 
and/or use a specific machine. Instructors should note that in contrast to criterion-based 
grading, normative grading, which is based on comparisons of students, one to another, 
would not ensure mastery of safety content if, for example, an instructor were faced with 
a less than able class. Special needs students will need individual consideration and 
occasionally alternative tests by safety standards should never be compromised. 
 
Reliability and Validity of Examinations 
    In order to develop and maintain valid and reliable examinations for evaluating the 
safety knowledge of students, instructors should carefully analyze the evaluation 
instruments. To aid in this, instructors can use the following approaches: 
 

• Advisory Council – Provide advisory council members with copies of 
examinations and other evaluation forms.  Ask members to critique the 
examinations and recommend revisions. 

• Other Teachers – Exchange examinations with other teachers who are 
teaching the same courses as you.  Review the techniques they use and if 
appropriate, implement them into your program. 

• Item Analysis – Perform an item analysis on examinations in order to remove 
and/or revise questions which are not pertinent to the objective of the test. 

 
7.  Record Keeping 
 
     It is absolutely essential for instructors to keep safety-related records. One main 
objective for this is to call attention to accident prone areas/processes so that steps may 
be taken to correct an unsafe condition. Records may also be used to protect an employee 
(instructor) and/or the employer (administrator and board) if either is required to provide 
evidence of instruction or use of proper safety procedures. Additionally, such records 
assist instructors in tracking student progress and subsequently in tailoring instruction to 
meet individual needs. Among the recommended record keeping procedures are: 
 

1. Require each student to sign information sheets dealing with laboratory safety 
rules and regulations. 

 
2. Require students to demonstrate appropriate levels of proficiency on safety 

tests before using equipment. 
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3. Prepare a classroom chart to indicate safety instruction given, date of 

instruction, student attendance and safety test performance. 
 
4. Prepare and file an accident report form for each injury requiring treatment. 
 
5. Notations citing date, time and circumstances should be made of chronic 

disruptive behavior and violations of safety procedures. 
 
6. Keep records for a period of time as advised by school counsel.  Retain all 

safety information sheets and tests in student files in instructor’s office. 
 

7. Among the more important records to maintain are the following. 
Accident reports 
Hazardous condition report 
Parental safety authorization 
Safety instruction acknowledgement 

 
Hazardous Condition Report 
 
    To keep safety foremost in student’s minds, safety reports are suggested as a method 
for reporting a hazard and directing action to see that the hazard is corrected or removed.  
If a hazard exists, the machine or operation should be “blue tagged” and shut down until 
corrected. 
 
Safety Instruction Acknowledgement 
 
     The purpose of this form is to document that each machine was demonstrated to every 
student, that each student operated the machine safely, and that the student reinforced 
his/her responsibility by signing the sheet. Each machine in the laboratory can be listed 
along with the date the student passed the performance evaluation. 
 
Accident Reports 
 
    Accident reports are an essential part of a good safety program. They help to inform, 
educate and remind people of what to look for in regard to accident prevention. They also 
provide an important record of safety infractions and safety precautions.  The following 
procedure is on that could be employed: 
 

1. Fill out the accident report form within 24 hours of the incident, sooner if 
possible. 

 
2. Prepare your report in duplicate. One should be hand-delivered to the 

principal (or supervisor) and the other should be kept in your personal files. 
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3. Include information on the basis of how, where, what, who, when and why the 
accident occurred. 

 
Reporting Summary 
 
     An effective and efficient reporting system is one which provides pertinent 
information about all students in all program areas and by which all accidents can be 
recorded and analyzed with minimum of time and effort. Space should be provided for 
details and adequate instructions for completing the report. 
 
Note:  1. The Department of Elementary and Secondary Education, Division of 
                Vocational and Technical 
                Education provides a safety guide with suggested forms on the following web 
                site: 

    
http://dese.mo.gov/divcareered/Resources/school_facilities_guide/index.html  

 
2.  The International Technology Education Association (ITEA) provides the 
     following reference: 
 
    “Safety System Design for Technology Education,” V. William DeLuca & W. 
    James Haynie, III, (July 2000) 

 
8.  Emergencies 1 
 
     Preparation is the best way to cope with emergencies.  It is recommended that 
instructors post emergency procedures and contact mechanisms.  In addition, students 
should be taught what these procedures mean, when to use them, and how to get 
additional help. 
 
First Aid & CPR 
 
     It is not the intent to teach first aid procedures or CPR techniques in this section.  
Rather, the attempt is to put emphasis on the reasons that one should learn basic first aid 
and CPR techniques. 
 
     Student safety is always on technology education teachers’ minds. Injuries will occur 
even though instructors practice and teach safe work habits. Teachers should be aware of 
the school district policy on the treatment of injuries. Even though the school nurse may 
be the individual who treats injuries, there are a few simple things that can help to make a 
difference in the outcome of an injury situation. 
____________________ 
1 Developed by Mark Arnold, Emergency Management Director, Assist. Fire Chief, Thayer Fire Dept., Thayer, MO 
     Knowing simple first aid procedures may make the difference in lessening the pain 
and discomfort. Being able to identify whether or not a student is not feeling well could 
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help to eliminate accidents both in the school laboratory, on field trips and in class 
functions. Instructors are responsible for the safety and well being of students while  
they are involved with school work. 
 
     Students with a history of medical problems and who are IEP-placed in technology 
programs should be made known to the instructor. This information is confidential and 
should not be discussed with students or other teachers (unless there is a professional 
reason). It is important to know these problems and related symptoms should problems 
begin to arise. Quick and appropriate treatment is a must in certain situations.  This can 
be jeopardized when medical problems and/or medications are not known by both the 
school nurse and the teacher. Furthermore, some medications have side effects that can 
cause the student to be hazardous to themselves and others by having to take the 
medicine. Without knowledge of this, a student could cause injury to themselves and 
others that could be avoided. 
 
     Injuries to students should be noted in an accident/injury report for future reference 
should it be necessary. Students who receive trauma related injuries, falls, head, back, or 
neck injuries, should not be moved until qualified EMS personnel can assess the 
student. Moving a student that has a trauma injury can and may further the injury 
unnecessarily. Injuries of this nature are severe enough without complicating the injury 
further.  Complications can include paralysis, nerve damage, loss of consciousness and 
pain. 
 
Treatment of Injuries 
 
     Typically, state and school policy, as well as good practice, call for TE instructors to 
avoid supplying or administering medication. In fact, teachers are well-advised to avoid 
any treatment (other than first aid) of a wound or injury. It is also recommended that each 
TE instructor have taken a certified first aid course. To provide for students’ safety, be 
sure to instruct them to report all injuries – no matter how small – to the instructor and 
the school nurse! 
1. Keep calm. 
2. Send designated student o the principal and/or school nurse. 
3. Restore breathing. 
4. Stop bleeding. 
5. Prevent shock. 
6. Notify school administration and the injured student’s parents or guardian. 
7. File accident report form. 
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Steps to Follow When an Accident Does Happen: 
 
 1.  Keep calm     5.  Prevent shock 
 
 2.  Send a designated student to the   6.  Notify school administration and  
      principal and/or school nurse       the injured student’s parents or 
            guardians 
 3.  Restore breathing 
       7.  File accident report form 
 4.  Stop bleeding 
 
District Emergency Procedures (Fire, Severe Weather/Tornado, 
Earthquake…) 1 

 
     (Note:  Your school district office and/or school building office will have emergency 
procedures such as evacuation procedures; hazardous materials spill policies and so forth.  
These should be posted in each classroom and laboratory.) 
 
     When arranging a laboratory facility, keep exit areas in mind.  Placing fir hazards near 
exits could block a route that students need for escape.  Such things as welders and finish 
areas fall in this category.  Keeping exit areas clear and free of clutter at all times is 
necessary.  Assess the current school evacuation plan for fire, severe weather and 
earthquake procedures and see if there are areas where the technology 
laboratory/classroom could have a problem with escape routes should they be necessary. 
 
     Seriousness in all drill situations is a must.  Students generally fail to see why they are 
necessary, other than to disrupt class time.  If it were the real thing, then student reaction 
is totally different.  Situations can arise where evacuation routes have to be altered – 
especially in laboratory situations.  The normal escape rout may be blocked or the class 
may become separated.  Knowing what to do is important.  Practice of these exercise and 
contingencies should be done.  Note that drills or exercise can be conducted at other 
times other than school-wide drills. 
 
     Assess items that hang in the laboratory.  Cabinets that are attached to the wall are less 
likely to tumble over in an earthquake situation.  However, items that hang from the 
ceiling are likely to fall in earthquake situations.  A few extra screws and/or a strap can 
make laboratories safer at such times.  If free-standing partitions and temporary walls 
exist in your laboratory, they can be made secure by putting furniture up 
against each side of the units.  Similarly, free-standing bookshelves can be made more 
secure by arranging them in an L or by butting them back to back with another unit.  
Alternatively, one end could be secured to a wall. 
 
___________________ 
1MODESE’s Administrative Guidelines for School Safety provides additional suggestions for emergency situations. 
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9.  Organization and Approval of the Overall Safety Program 
 
     Several points are essential to a carefully organized and properly endorsed safety 
program. Most importantly, such a program will exist both on paper and in practice. In 
other words, a safety program will not exist merely on paper as a compliance document, 
but it will occur in the day-to-day practice of the program. A complete safety program 
will include a wide variety of components: 
 
     1.  A statement of the educational system’s general policy for the safe operation of TE 
          courses. 
 
     2.  A statement of objectives for TE’s overall safety program. 
 
     3.  A content outline of the safety information to be incorporated in each course. 
 
    4.  An outline of the methods used to provide safety education to students. 
 
    5.  A description of the methods and instruments to be used to assess student 
         knowledge and skills as they relate to safety. 
 
    6.  Separate and specific statements of practices and precautions required for safe 
         operation within each individual course. 
 
    7.  A plan for the periodic inspections and maintenance of facilities, materials, tools, 
         machine equipment and personal protective devices (as appropriate) used to provide 
         instruction. 
 
    8.  A staged (time-lined) plan for the elimination of all known hazards and problems. 
 
    9.  Specifications of the emergency procedures to be followed in the event of an 
         accident/injury involving a student, teacher or other individual for each separate TE 
         facility. 
 
    10. A description of the record keeping practices to be employed in documenting 
          safety instruction, attendance and control of class movements and of 
          accidents/injuries that occur. 
 
    11. A plan for the ongoing in-service training of instructors in safety-related content, 
          skills and procedures. 
 
    12. The adoption of an overall school safety policy is strongly recommended. 
 
Safety Approval Procedures 
 
     Ultimately, the most significant safety program approval that can exist is that from the 
Board of Education that governs the system/institution involved. Consequently, it is 
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recommended that each board consider itself responsible to review and formally approve 
a carefully developed, systematic, system-wide safety program. Because boards have a 
reasonable right to expect that materials presented to them are appropriate and thorough 
in their content, it is recommended that instructors follow the approval sequence as 
shown: 
 
 1.  Conduct a local instructor and supervisor workshop to orient staff to that 
                 which is needed, to assign development responsibility, and to establish time? 
                 lines. 
 

2.  Hold meetings to consolidate the specifics of the safety program and to 
     coordinate treatment of safety items in each course. 

 
 3.  Request input and revision from the state technology supervisor and from 
                 program advisory councils. 
 
 4.  For larger systems, hold a system-wide meeting of faculty to coordinate safety 
                 programs across the board. 
 
 5.  Prepare a brief outline of the steps used to develop the system’s safety program 
                 and secure your principal’s approval of the overall program. Then, together 
                 with a cover letter from the principal, route the complete program outline and 
                 cover letter through the superintendent to the president/chairperson of the 
                 Board of Education and request formal approval. 
 
10.  Facility Specifics 
 
     Facility characteristics interact extensively with instructional activities to affect the 
student’s and the teacher’s overall safety. Many aspects are detailed in this guide’s 
Chapter 12 but specific details will need to be researched by architects, engineers and 
safety experts. This section of the safety chapter highlights nine factors affecting facility 
safety.  They are: color, floors, noise, fire, ventilation, eye protection, sharps/infection, 
hazardous materials, and inspections. 
 
Facility Color 1 

 
YELLOW – To designate caution and for marking physical hazards such as 

striking against, stumbling, falling, tripping, and “caught in between.”  Solid yellow, 
yellow and black stripes, yellow and black checkers should be used to attract attention to 
the area of concern. 
 

RED – Basic color of fire related equipment such as fire protection equipment, 
alarm boxes, fire blanket boxes, fire buckets or pails, fire exit signs, fire extinguishers 
and their location, and fire hose location. 
 

1 from Industrial Technology Safety Guide 
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ORANGE – To designate dangerous parts of machines or energized equipment 
which may cut, crush, shock or otherwise inure. Orange should emphasize such hazards 
when enclosure doors are open or when gear, belt, or other guards around moving 
equipment are open or removed. 
 

GREEN – The basic color for designating “safety” and the location of first aid 
equipment other than fire fighting equipment. 

 
BLUE – used to designate caution, limited to warning against the starting, the use 

of, or the moving of equipment under repair. 
 

BLACK – A combination of black and white should designate traffic and 
housekeeping markings. Solid white, solid black, single color striping, alternate stripes or 
black and white checkers should be used in accordance with local conditions. 
 
Floors 1 

 
     The following items should be considered when planning facility safety: 
 

• Safety zones should be marked around machines to provide ample work 
space for the operator and to prevent interference with the operator. 

• Nonskid material should be adhered to the floor where the operator works.  
Mats or slats are not recommended. 

• Machines and equipment should be arranged so that materials are 
processed in an orderly and efficient manner that does not interfere with 
other workers. 

• Aisles should be kept clear at all times.  The recommended minimum 
width is 48 inches, with 36 inches considered absolute minimum. 

• Floors should be kept clear of all foreign materials which could cause 
falls. 

• Concrete floors should be sealed and not painted.  Care should be taken to 
keep floors from becoming slick 

 
Noise 
     Some facilities produce higher noise levels than others so specific figures cannot be 
cited for given machines with accuracy.  The noise level, along with the time of exposure, 
must be kept to acceptable levels.  Noise reduction can be controlled with personal ear 
plugs or muffs, acoustical treatment, or construction with sound absorbing materials.  The 
estimated noise levels produced by common sources are depicted in the top part of Figure 
12 – 2 and permissible noise levels in the bottom part. 
 
_____________________ 
1 from Industrial Technology Safety Guide. 
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11.  Fire Safety 1 
 
 1.  Provide approved fire extinguishers in the laboratory area. 
 
 2.  Fire extinguishers should be located along normal paths of travel and must not 
                 be obstructed or obscured from view. 
 
 3.  Store flammable liquids in approved (Underwriters Laboratories or Factory 
                 Mutual labeled) safety containers and cabinets. 
. 
 4.  Provide for the bulk storage of flammable materials in an area removed from 
                 the main school building. 
 
 5.  Provide Underwriters laboratories listed oily waste containers for oily and 
                 paint soaked rags. 
 
 6.  Fire blankets should be provided in each facility and instructors and students 
                 trained in their use. 
 

Figure 12 – 2 
Recommended Noise Standards 

 
   Decibels    Activity 
 
   70……………………….  Normal speaking voice at 3 feet 
   75……………………….  Classroom teaching voice at 3 feet 
   80……………………….  Inside car (windows open – 55 mph) 
   80-90……………………  Grinder, lathe, arc welding 
   90-99……………………  Saws, router, lawn mower 
   100-109…………………  Wood jointer, pneumatic press 
   115………………………  Planer, firecrackers 
   120-129…………………  Pneumatic air hoist, internal 
                                                                                combustion engine test 
   130………………………  Jet engine and loud rock and roll 
                                                                                concert 

 

1 General fire safety information is available in MODESE’s Administrative Guidelines for School Safety 
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Permissible Noise Exposures 1 

 
 Duration per  MODESE Administrative           Sound Level dBA 
 Day in hours          Guidelines for School Safety                               slow response 
 
 8……………………………….     ………………………………………….90 
 6………………………………. 85 ………………………………………....92 
 4………………………………. 90 …………………………………………95 
 3………………………………. 97  
 2………………………………. 95…………………………………………100 
 1.5…………………………….102  
 1………………………………100 ………………………………………...105 
 0.5…………………………….105 ………………………………………...110 
 0.25…………………………...110 ………………………………………...115 
 
 No exposure to continuous or intermittent noise in excess of 115 dBA 
 
 
Ventilation 
 
     Ventilation helps promote effective instruction by increasing student alertness, 
laboratory cleanliness, and safety.  The primary concern is climate control and air purity.  
Contaminants must be removed by the system and fresh air metered in.  Details of proper  
ventilation go beyond the scope of this chapter but they are well documented in standard 
reference.  Some selected points specific to TE include: 

1.  Use local exhaust systems wherever quantities of particulates or contaminates 
                 are generated.  Examples include:

Welding     Plastics processing 
  Small engines (running)   Finishing/painting 
  Sanding     Clean-up areas 
  Darkrooms     Chemical work 

2.  Arrange local exhaust systems to pull the contaminants away from the 
         breathing area of the students working at the station. 

3.  Fume hoods should have a face velocity of 60 – 100 cubic feet per minute. 
4.  Provide for both particulate (e.g., dust) and contaminate (e.g., chemical 
     solvent) removal. 
5.  Provide, and encourage students to use, adequate masks and respirators for 
     dust and chemical safety. 
 

1 From NIOSH guidelines and Pennsylvania Industrial Arts/Technology Education Safety Guide, p. 189. 
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Eye Safety 
 
     Eye protection is a primary concern in TE facilities.  It requires proper safety attitudes, 
instruction and equipment.   The latter includes impact resistant lenses and eyewash 
stations in areas (within 15 seconds travel time) where chemicals are used.  Splash and 
mist hazards as well as cleanliness needs must also be attended to.  All laboratory 
entrances should clearly display a poster indicating the need for eye safety procedures.  
Eye safety protection must meet ANSI Z 87.1-1989 and subsequent revision standards 
and be marked accordingly. 
 
Sanitizing Protective Eyewear 1 

 
     A germicidal ultraviolet (UV) cabinet is one method for sanitizing eyewear. The 5-to-
15 minute cycle (follow the manufacturer’s recommendations) will disinfect susceptible 
bacteria and viruses from surfaces, though the Missouri Department of Health questions 
whether disinfection is total. The Missouri Department of Health recommends that the 
UV lamp intensity be checked yearly with a UV meter and the lamp be cleaned weekly or 
biweekly as the lamp intensity is affected by the accumulation of dust and dirt on it. 
 
     UV cabinets are expensive, and the time needed for disinfection is not always 
available, but some type of sanitizing should be done between each student use, e.g., by 
wiping with an appropriate cleaner/disinfectant. 
 
     The best recommended practice is, of course, for students to each have his/her own 
safety glasses. This prevents sanitization problems and encourages responsible care. The 
TE facility could then include appropriate numbers of specialized eye protective devices 
such as smelters’ goggles and face shields. 
 
Sharps/Infection Safety 2 

 
     Concern is generally increasing about the possibility of infection and the transmission 
of disease by cuts and other injuries that might happen in the TE facility.  Because some 
schools have implemented Sharps policies to address this, the TE instructor should check 
with his/her system’s authorities to access these policies if they exist.  When employed, 
they typically include recommendations such as: 
 
 1.  Use special red impervious containers clearly labeled/color coded for disposal 
                 of infectious waste (e.g., Bandaids, items contaminated with human body 
                 fluids, etc.) and sharps. 
 
 2.  Teach special procedures for the use of sharps (e.g., knives, edge tools, 
                 syringes, etc.) and then documenting mastery of them. 
___________ 
1 see Lemmons, 1990 for additional details, including selection of eyewash stations disinfecting solutions, safety 
glasses & contacts information, safety showers. 
2 compiled per input from MODESE Health Occupations Supervisor, the Missouri Secondary Science Safety Manual (1990), and Mr. 
Ben Yates, Columbia Public Schools. 

Missouri Technology Education 2002 
Chapter 12:  Implementing A Safety Program 
  



 
3.  Provide students with their own sharps to eliminate sharing. 

 
 4.  Decontaminate sharps between shared uses by soaking in 1:10 bleach solution 
                 for 30 minutes or wiping with a proper disinfectant.  Do not mix solution in 
                 advance. 
 
 5.  Dispose of sharps and contaminated materials in conformance with state laws 
                 and local ordinances (if any). 
 
 6.  Report all injuries/incidents that involve blood and/or body fluids to the proper 
                 school health authorities immediately. 
 
 7.  Avoid direct skin contact with body fluids by using rubber gloves (disposable), 
                 and cleaning up spills with disposable towels or materials.  Wash hands and 
                 exposed skin thoroughly after removing gloves. 
 
 8.  Keep informed of the Missouri State Board of Education’s policy suggestions 
                 for communicable diseases. 
 
 

Disposing Hazardous Materials in Missouri 
 
 The Missouri Department of Natural Resources (DNR) has developed a program 

to help schools dispose of unwanted chemicals.  Public school districts are 
considered as state agencies so the schools can utilize a statewide service contract 
titled “Hazardous Substance Disposal Services.”  Each school district is required 
to pay all costs for the disposal of its waste chemicals.  The school district sends 
an inventory of unwanted chemicals to each of three listed disposal companies, 
and a cost estimate for on-site packing, removal, transport, and disposal of the 
chemicals is returned.  The school district works directly with the disposal 
company. 

 
 Most hazardous substances from the art, technology, and custodial departments 

may be included in this disposal program. 
 
 Smaller schools may save money by pooling inventory lists with other schools or 

districts when asking for estimates from the participating disposal firms.  Schools 
may also use this program for disposal of laboratory wastes on a semi-annual or 
annual basis, after the initial storage room cleanup.  This plan will help schools 
save money because of the competitive bidding, and will reduce the amount of 
paperwork required by a school for appropriate chemical disposal. 

 
 Contact the Missouri Department of Elementary and Secondary Education at 

(573) 751-9069 or the Missouri Office of Administration at (573) 751-4169 for 
more information. 
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Materials Safety Data Sheets 
 
     Materials Safety Data Sheets (MSDS) are an important element of safety in the TE 
laboratory.  All teachers should compile a comprehensive list of hazardous materials used 
in their laboratories.  Teachers should request MSDS from the suppliers of these 
materials and then compile them in a readily accessible binder.  Most school districts will 
have a district level person responsible for maintaining a notebook of MSDS.  However, 
the TE instructor should have copies available in their laboratories. 
 
Inspections 
 
     A safe environment is an essential part of a safety program.  A safe environment will 
exist only if hazards are discovered and corrected through regular and frequent 
inspections by school personnel-administrators, safety coordinators, insurance and fire 
personnel, teachers and students, stat supervisors, university faculty, and service area 
specialists.  It is recommended that the TE standards, provided in Figure 12-3, be used to 
guide such inspections.  Depending upon the type of laboratory or circumstances 
involved in each case, safety inspections by several persons might be necessary.  The TE 
teacher should also be making a constant safety inspection as he/she goes through daily 
routines – always alert to changing conditions or work methods.  In most cases, teachers 
need to make hourly checks and inspections to be certain that all safety precautions are in 
place. 
 
     A safety inspection/checklist is an objective tool to help improve working and 
learning conditions in the laboratory.  Such checklists serve several purposes in that they: 

• inform, educate and remind persons of key characteristics of safe 
environment. 

  
• train personnel to be sensitive to, observant of, and aware of their 

environment. 
 

• provide a source of feedback to teachers and administrators that indicate 
the  

  extent to which the TE facility is a safe environment. 
 

• provide a record of safety items and prevention activity. 
 
Reasons for Inspections 
 
     There are nine excellent and specific reasons for conducting safety inspections: 
 
 1.  to promote interest in safety by making displaying sincerity relative to safety. 
 
 2.  to reevaluate and improve safety standards and policies. 
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 3.  to teach safety by specific, tangible examples. 
 
 4.  to detect and reactivate unfinished business. 
 
 5.  to collect current safety data for up-to-the-minute reporting. 
 
 6.  to note and act upon unsafe behavior trends. 
 
 7.  to reach first hand, on-the-spot agreements with responsible parties relative to 
                 securing action on safety problems. 
 
 8.  to check new and rearranged facilities for student accessibility. 
 
 9.  a conference of the inspection team, the instructor and appropriate 
                 administrators should be held shortly following the inspection of each practical 
                 arts and vocational technical facility. 
 

Figure 12 – 3 
MOTE Standards, Topic 9:  Safety and Health 

 
The goals of technology education will require that laboratories be designed to 
accommodate tools, equipment, materials and unique instructional strategies that 
represent today and the future.  Safety and health must remain a high priority as 
laboratories are designed and re-designed to accommodate change to reflect new 
technologies.  A comprehensive safety & health program is essential to the 
success of a quality technology education program that provides a safe 
environment and promotes lifelong safety & health attitudes and practices.  

Standards not met = ▼      Standard met = ◊       Standard exceeded = ▲ 

 

1. Teachers prepare a written plan for a comprehensive safety & health programs  
2. Administrative personnel provide input for & approval of the safety & health program 
3. Community, resources, including the technology education advisory committee, provide 

input to the safety & program 
4. Local, state, and national safety & health literature and regulations are utilized in 

planning the safety & health program 
5. Safety & health information is included in instruction for all laboratory activities 
6. Teachers and student activities reinforce safety & health instructions 
7. Safety & health instruction is adapted to individual student needs 
8. Teachers monitor continuously and review annually the safety & health practices 
9. Local administrators assess and make recommendations for the improvement of the 

safety & health program 
10. Proper authorities, external to the school, inspect periodically and report on the safety & 

health program 
11. Students demonstrate acceptable knowledge, skills and attitudes of safety & health 
12. Teachers and administrators review each recorded accident and all unsafe practices to 

correct deficiencies 
13. Classroom and laboratory facilities meet safety & health laws and regulations 
14. Safety zones and aisles are properly marked 
15. Lavatory facilities for both sexes are provided near or in the technology education 

▼_ ◊ _ 
▼_ ◊ _ 

 
▼_ ◊ _ 

 
▼_ ◊ _ 
▼_ ◊ _ 
▼_ ◊ _ 
▼_ ◊ _ 
▼_ ◊ _ 

 
▼_ ◊ _ 

 
▼_ ◊ _ 
▼_ ◊ _ 

 
▼_ ◊ _ 
▼_ ◊ _ 
▼_ ◊ _ 

 
▼_ ◊ _ 
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laboratory 
16. Lighting is appropriate for the activities performed within the facility 
17. Proper exhaust system equipment which removes fumes, chips, and dust from the 

building is provided, as needed 
18. Noise levels within the laboratory do not exceed acceptable limits 
19. Proper equipment is provided to heat, cool, or ventilate all instructional and ancillary 

areas, as needed 
20. Approved safe cabinets, containers, or rooms are provided to store flammable and 

corrosive materials 
 
21. Special safety & health accommodations are provided for students with special needs, 

as required 
22. Floors and all other surfaces are kept free of waste materials, grease, and obstructions 
23. Floors have non-skid surfaces, with special treatment of machine-operator areas 
24. Each laboratory with powered equipment has the equivalent of one easily accessible 

emergency disconnect switch (panic button) per perimeter wall 
25. Fire extinguishers of the correct class are provided in appropriate locations 
26. A first-aid kit and related emergency supplies are provided in accordance with local 

regulations 
27. Equipment which satisfies state and federal regulations is selected on the basis of the 

ability to meet program objectives safely 
28. Machines and tools are placed, mounted, if necessary, and arranged in a safe and 

functional manner 
29. All machines and power tools are provided with approved commercial guards and safety 

devices 
30. Safety guards remain in place, except when the machine is disconnected for cleaning, 

repair, or adjustment\ 
31. Any unsafe machine or tool is removed from service and marked accordingly 
32. Color-coding schemes for safety purposes are used throughout the technology education 

laboratory 
33. Conveniently located magnetic control switches and/or control boxes and braking 

devises are provided for appropriate machines 
34. Lockable master switch boxes are located in each technology education laboratory 
35. State or federally approved eye protection devices are required of all persons exposed to 

conditions which may cause ear damage 
36. State or federally approved ear protection devices are required of all persons exposed to 

conditions which may cause ear damage 
37. State or federally approved respiratory protection devices are required of all persons 

exposed to conditions which may cause respiratory problems 
38. State or federally approved head protection devices are required of all persons exposed 

to conditions which may cause head injury 
39. Specially adapted personal protection devices are available for and used by students 

with special needs, as needed 
40. Teachers and students wear appropriate clothing when exposed to conditions which 

warrant such protection 
41. Personal protection devices requiring sanitation are sanitized after each use 
42. Corrective and preventive maintenance is performed within a reasonable time following 

written notification to the appropriate administrator 
43. Lesson plans documenting provision for safety & health instruction are on file 
44. Results of written and performance tests and observations documenting student safety & 

health knowledge, attitudes, and skills are on file 
45. Inspection, maintenance, repair, and replacement records are current and on file, as 

required 
46. Records of each accident and the follow-up procedures taken are on file 
47. Emergency procedures for responding to accidents are posted and on file 
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Electrical Safety 
 
Ground Fault Protection 
     Ground Fault Circuit Interrupters (GFCI) are now readily available which give sure 
protection against electrocution or serious shock from defective portable tools or cords.  
Their use should be encouraged in all areas, but particularly where there is a serious 
shock hazard from wet conditions.  This is required in most cities and counties that have 
electrical code requirements. 
 
Electrical Component Safety 
     Many varied conditions can exist to create electrical safety hazards in tools, machines 
and components.  Because of this, all TE facilities should incorporate a central power 
disconnect switch(s) or master shut-off switch.  Additionally, instructors are well advised 
to regularly check for: 
 
 1.  insulation which is defective, inadequate, worn, frayed, wet, oily or 
                 deteriorated, creating short 
      circuit possibilities and energizing equipment frames. 
 2.  defective switches, receptacles, extension cords and lamp sockets. 
 3.  improperly connected power tools and defective insulation in portable tools. 
 4.  dirty motor windings, improperly adjusted brushes and worn commutators. 
 5.  broken housings and loose or vibrating machines parts which might contact 
                 and energize tool 
        machine frames and expose “live” surfaces to operator. 
 6.  unsafe work practices. 
 
 
 
 

THIS IS THE END OF THIS DOCUMENT 
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  Missouri Technology Education Guide 2002               Chapter 13 

Planning Technology Education Facilities 
 
1.  Introduction 
 
     Facilities are a big part of Technology Education. They can certainly contribute to the 
success or failure of a program. By themselves, however, facilities, either good or bad, 
are seldom sufficient to make or break a program. Instructors face one of two situations 
with respect to facilities: 
 
 They can find themselves in an existing facility that they will have to live with 
 - although renovation is always possible. 
 
 They can find themselves involved in establishing brand new facilities. 
 
     Most instructors will find the former to be the case and will be addressed later in this 
chapter. Consequently this guide will also emphasize this section. However, the 
principles involved in planning new facilities, provided in this chapter, also apply to the 
planning of renovations. 
 
2.  Background Information 
 
Curriculum Changes Mean Changing Environments 
 
     Clearly the future is here! Major curriculum changes are placing new and exciting 
demands on learning environment design. The implications go beyond remodeling 
around a few new additions such as computers, mouse trap vehicles, etc.  More 
significantly, it is important that facilities be designed to be “quick on their feet” as 
technology continues to expand and change. In a very real sense – the future is now! The 
implications for facility change are real. 
 
Trends in Technology Education Facility Design and Equipment 
 
     There is a clear trend toward the establishment of cluster laboratories in Technology 
Education. Often such facilities are large enough to allow sub-division by partitions (as 
long as building codes are maintained!) that divide comprehensive laboratories into more 
specialized facilities. For example, a comprehensive materials and processing laboratory 
may be sub-divided into unit laboratories for areas such as manufacturing, construction 
and materials testing. Similarly, an energy & power facility may be divided into fluidic, 
engine and electronics laboratories, or a communication laboratory may be divided into 
unit facilities for visual, audio and telecommunications. 
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     Today the best new facilities are provided with modular utility systems that enhance 
flexibility making rearrangement of the laboratory easier. Also important to flexibility is 
the use of portable equipment and tool storage. Roll-around cabinets, carefully tailored 
storage systems, and tables are often used to tailor instruction in varying areas of the 
facility. 
 
     Modular and table-top technology equipment are found much more frequently in 
today’s facilities as are industrial design-based signage systems and bright colors.  
Multiple activity areas are used to give contemporary facilities a “laboratory” look as 
contrasted to yesterday’s “shop.” Of course cleanliness has much to do with this but so 
does the choice of bench-top and flooring materials. Colorful plastic laminates are 
prevalent and commercial carpeting is not at all inappropriate for some areas. 
 
     More and more simulators, trainers and computers are used to address the challenges 
of new technology. Generally, instructors are turning to smaller equipment and less 
multiples of any single items. Instead, a greater variety is purchased in order to help 
students develop a better appreciation of the tremendous breadth of today’s and 
tomorrow’s technology and to assist students in becoming technologically literate. 
 
Types of Space Needed to Deliver Technology Education 
 
     One of the important changes affecting TE laboratories in recent years has been an 
expansion in Types of Space that is required to deliver the curriculum. Among the space 
types that should be considered during the facility planning process are: 
 

• Group instructional areas (auditorium, traditional classroom, 
reconfigurable space) 

• Individual instructional areas (e.g., audio-visual workstations, carrels) 
• Storage (hazardous materials, student records, project storage, software, 

supplies, tools) 
• Cleanup 
• Outdoor 
• Specialized/dedicated, e.g., 

• Recording studio   • Solar or alternative 
  • Controlled ventilation    energy area 
  • Biodome    • Loading/receiving 
  • Foundry    • Instructor’s office 
  • Display    • Library/resource area 
  • Automated flexible   • Computer work stations 

  manufacturing or CIM cell  • Video production area 
• Research and development space 
• Design and prototyping 
• Media presentation 
• Study space 
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Technology Education Facilities 
 
     When looking at the profession’s activity across the nation, it seems clear there is a 
trend toward cluster courses and standards – based Technology Education.  Courses are 
typically implemented in two distinct kinds of TE laboratories.  They are:  the 
comprehensive laboratory and the cluster laboratory. 
 
Comprehensive Laboratories 
 
     As the name implies, this type of laboratory is designed to be able to contain a range 
of activities in one facility. Comprehensive laboratories are used to deliver courses 
typically using the Multiple Activity Approach or the Design and Technology Approach.  
Often such labs designate space for each of the three clusters in Technology Education 
including Materials and Processing, Energy and Power, and Communication. The 
laboratory size can vary from small to large. The distinguishing feature is that they are 
single facilities which have been configured and equipped to deliver learning experiences 
across the entire range of technological literacy. 
 
Cluster Laboratories 
 
     The Cluster type of laboratory is a derivative of the comprehensive laboratory.  Its 
primary feature is that it implements a single technological cluster (i.e., Materials and 
Processing, Energy and Power, and Communication).  Within such laboratories separate 
space is typically designated for specialized types of equipment or activities, such as a 
CAD area in a Communication laboratory or a non-destructive materials testing area in 
the Materials and Processing area. 
 
Modular Laboratories 
 
     The Modular type of laboratory provides a system of learning that emphasizes 
independent study or team learning.  This type of laboratory has modular units that 
generally represent the various technologies found within the National Standards for 
Technological Literacy.  Students rotate through each module at a rate of one to two 
weeks each. 
 
3.  Updating Existing Facilities 
 
     How does one best update a TE program?  One important dimension is the facility in 
which the curriculum is taught.  Furthermore, facility updating is often the easiest and 
most effective means of injecting new life and excitement into an older, perhaps even 
stale, program.  Because facility changes are so visible, even relatively small 
improvements will often have significant effects on students, colleagues and 
administrators. 
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     Teachers should not imagine that facility updating necessarily demands great 
investment. To the contrary, often a coat of paint or simple reorganization of existing 
resources will accomplish much of what is desired. Only after reorganization has reached 
its limits does renovation need to be considered. Even this, however, is not to be feared 
for much can be accomplished with relatively minor expense. Examples might include 
such things as opening a doorway between two adjacent laboratories, adding an outdoor 
area for construction or alternative energy activities, or establishing a testing room. 
Schools have a large investment in existing facilities and with some work, most of these 
can be reworked to provide the type of facility needed to support a quality TE program. 
 
Reorganization 
 
     Reorganization of facilities is the easiest and least expensive way to program 
updating. Often it is what administrators need to see before they are convinced that the 
teacher is serious about program improvement. Once this becomes clear, increased levels 
of support typically follow. 
 
     In some cases extensive remodeling may not be necessary. Instead, a reorganization of 
existing space will meet the demands of a new curriculum approach. Many laboratories 
are not making maximum utilization of available space. Space may be opened up by 
rearranging machines and equipment. Flexibility may be obtained by providing flexible 
hose connections to exhaust outlets and connecting flexible pug-in power modules. New 
color code schemes, removing obsolete equipment and converting large benches into 
smaller units to form different configurations are a few more ways to improve a facility 
without great expense. 
 
Renovation 
 
     Before beginning facility renovations, instructors are advised to use the Missouri TE 
Standards (available from the Missouri State Supervisor of TE), to assess their facility’s 
current status. This will provide an excellent base of information upon which to plan the 
renovation of instructional facilities. To establish the necessary base, it is recommended 
that TE teachers: 
 

• Use the Missouri TE Standards to assess the existing facility’s strengths 
and weaknesses with respect to the curriculum they have planned. 

• Analyze the program’s safety requirements. 
• Assess the technological relevance of their facility. 
• Consider the requirements of the various media they wish to use to deliver 

             instruction. 
• Consider team teaching and its facility implications. 
• Review the requirements of their instructional and facility management 

systems. 
• Consider the facility’s visual impact and public relations effect. 
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    Wisconsin’s facility guidelines highlight another most important concern in the 
planning process, namely the student.  “If the student’s needs and concerns are not 
recognized, the basic purpose for which the facility is planned will be defeated. A facility 
should motivate the student to learn and become aware of what this environment has to 
offer. It should be a laboratory for learning with action-oriented experiences that enable 
students to understand the relationship of school work to the world in which they live”  
(p. 1). Facilities must also be capable of evolving to support the learning activities of 
technology driven curriculum revisions and expansions. 
 
     Instructors need to consider the possibility that the laboratory will have to be multi-
purpose in nature—that it will need to be transformed from one type to another. For 
example, a lab may have to serve students during the day and accommodate community 
activities during the evening. The Technology Education facility of the future must be 
one in which change is not only possible but also practical. In order to accomplish this, 
change must be planned into the facility design.   
  
     Instructors must always remember that TE facilities need to be versatile instructional 
settings and not simulated industrial facilities. Consequently, these facilities must be able 
to respond to whatever setting the curriculum content and/or method demands. The 
students may be working on individual problems or research, working as a team on a 
problem, or participating in the process of mass production from product design to 
product distribution. 
 
     Missouri’s leaders suggest that if the total estimated cost of modernization is over 30-
40 percent of the estimated cost of new facilities then new facilities are cost effective. It 
is not practical to put money into a structure for which more money will have to be spent 
again in a few years. A primary question that should be asked is whether the facility, 
when updated, can house the required educational program.  If the answer is “no” then 
the facility should be replaced. If new facilities are out of the question, old facilities may 
be updated to serve the objectives of the program. On the other hand, the old facilities 
may be so outdated that it becomes difficult to implement a program regardless of 
remodeling. 
  
     Numerous physical factors can affect and complicate the process of modernizing 
existing facilities. These include:  
 • Inconvenient placement of existing load-bearing walls or supports 
 • Outdated or inappropriately placed windows or doors 

• Changing utility needs (e.g., plumbing, electrical needs for computers, etc) 
• The need to isolate “clean” and “dirty” spaces. Some existing laboratories may 
be directly connected to space that may be incompatible with the requirements of 
the updated laboratory. 
• Temperature and humidity control needs. Many older facilities may require 
extensive and expensive alteration to accommodate the demands of the new 
technologies (e.g., air conditioning for laboratories containing computers). 
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• Shifting enrollment patterns. Increasing enrollments can tax the existing space. 
A key to the modernization process is to carefully study the projected future space 
needs. 
• Safety codes may require extensive alteration of the existing space during 
renovation. A major problem has been the difficulties associated with the safe 
removal and disposal of asbestos. 

 
4.  Space Management  
 
     One important branch of industrial design is ergonomics. Essentially, this has to do 
with the important variables that affect the ways in which people interact with their 
environments. This includes many design factors, such as the proper heights of chairs and 
work surfaces. Recommendations are also made for the design of instrumentation and 
control devices (e.g., gauges, control levers, handles, etc.) In the process of designing 
Technology Education space, it is critical that these important dimensions be researched 
and considered. 
 
     One important aspect of ergonomics is overall space management design and 
coordination. Essentially, space management is the process of identifying and then 
managing all of the human and physical variables that affect the physical facility.  
Among the important considerations are the following: 
 • Reviewing and projecting student traffic flow patterns 

• Assessing the “per student” space needs for the type of activity which will be 
  conducted in the space 
• Time frames within which students will be using the various spaces 
• Choosing space configurations that promote “on task” learning (the paired 
   student module approach is a current example of a controlled environment 
   which facilitates student concentration) 
• Designing aesthetic factors to promote learning positive attitudes (e.g., lighting, 
  color schemes, seating configurations, etc.) 
• Developing a physical environment in which the selected curriculum can be 
  effectively delivered 
• Conducting an inventory of all available space in order to identify primary and 
  alternate uses 
• Assess the existing space configuration for ways to make it more flexible 

 
5. Planning New Facilities 

 
Overview of the Process 
 
     The curriculum is the base for facility planning. This must be emphasized because 
facilities must reinforce the goals of the curriculum—this is the key to a successful 
facility. Beginning here is equally important when planning new facilities or when 
updating existing facilities. 
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     Often, it is desirable to establish a local Technology Education program planning 
committee to help design the facility. Candidates for such a committee include: 
technology education teachers, local supervisors, local administrators, state or university 
consultants, a representative from industry, a parent, and possibly a student or two.  
Committee members should be well aware of the local school situation and should be 
provided with reference materials that will aid in the planning. 
 
     Overall, there are three distinct phases in the facility planning process—Phase One 
involves a thorough review of the curriculum, including the overall philosophy and goals 
for the program. Phase Two involves translating the Phase One goals into facility designs 
and plans.  Phase Three is when the proposal is transformed into detailed drawings and 
construction and equipment acquisition. The steps within these phases are: 
 

 Phase One  
1. Thinking through the program’s philosophy 
2. Identifying and setting curriculum goals 
3. Developing a curriculum plan including an identification of specific 

courses which will be taught (including future projections) 
 
Phase Two  
4. Determining key TE facility design criteria 
5. Deriving educational specifications from the curriculum: 

• Space needs 
• Auxiliary spaces 
• Space relationships 

  6. Interacting with the architect 
 
  Phase Three 

7. Equipment layouts 
8. Construction 
9. Acquisition of equipment and materials 
10.  Installation of equipment 
11.  Ongoing evaluation and modifications 

 
Developing a Facility Design Portfolio 
 
     The preparation of a facility portfolio is extremely important. In order for good 
planning to achieve results, it is essential that it be packaged into a format which is 
effectively, clearly, and professionally communicates the facility proposal. Remember, 
the portfolio is much more than a collection of information. It is also an extremely 
important communication piece. As such, careful attention should be given to make 
certain that it presents the proposal in the most positive and professional manner possible.  
The portfolio serves several major functions: 
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• It is a means of communicating the goals and key ideas to the administration. 
• The proposal planning process can be an extremely effective means of helping 

TE faculty think through their educational goals and philosophy as well as 
possible new courses, changes in emphasis, etc.  Solid facility planning simply 
must be based on a solid foundation of educational planning. 

• It is the point of linkage between curriculum clarification and facility design. 
• It can serve as an effective tool for educating architects, guidance counselors, 

school board members, parents and others about TE. 
 
     Several suggestions should be kept in mind during the portfolio preparation process: 
 

• Even though the proposal will be first presented to the building administrator, 
it should be written with other administrators, board members, architects, etc, 
in mind. 

• Don’t overwhelm the administration with too much information.  A proposal 
portfolio should be direct, attractive, concise, and accurate.  Supporting 
documentation (such as course and unit outlines) can be replaced in an 
appendix.  It should be able to be easily and quickly read by professional 
people who are frequently pressed for time. 

• The proposal should include a cover letter that serves as an introduction and 
orientation to the portfolio’s content. 

• Always have a “second eye” check for grammar and spelling errors. 
 
For suggested components for a facility proposal portfolio, see Figure 13-1 
 

Figure 13-1 
Facility Proposal Portfolio Outline 

 
Cover Page: The proposal should have a professional looking cover page.  This is the 

readers’ first impression so it must catch his/her attention.  An example 
might be a creative technology logo or the school logo with an eye 
catching technology phrase. 

Philosophy: Proposed changes in facilities should be accompanied by proposed 
changes in educational philosophy.  A statement of the new philosophy 
should be a minimum of a paragraph and no longer than one page. 

Goals: Following the philosophy statement should be a statement of the program 
goals.  It would also be advisable to direct additional goal statements to 
the cognitive, affective and psychomotor domain. 

Courses: This section should contain the course title, a short description, and the 
course objectives.  Following should be the course units and their 
objectives, and a description of the activities and the equipment that will 
be used for each activity.  This section should be very detailed so as to  
show you have done your homework and know how all monies will be 
spent (See Chapter 3-Scope & Sequence of TE Programs). 

Equipment 
List: 

The equipment list should include a detailed description (model #, size, 
and vendor) for each item, the quantity and item price with a total price. 
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Again this shows the detailed preparation and the revision.  The 
equipment needs should be tired back to the goals and objectives. 

Floor Plans: A set of preliminary floor plans should show existing space and new 
space, utility line runs, and furniture/furnishing placement. 

Total Cost 
Estimate: 

This should be an estimate, broken down into categories, of the total cost 
of the project.  It is important to view this as a preliminary estimate.  
Administrators will want to have some idea of the bottom line costs.  
While the architect will eventually be responsible for developing detailed 
cost estimates, preliminary figures can be compiled by some consultation 
with local contractors, vendors, other schools who have recently 
undergone renovation, etc. 

  
6. Determining Design Criteria 
 
Space Characteristics 
 
     Facility design should be thought of and approached as creating a total environment 
for learning.  Viewed this way, facility design goes far beyond the consideration of 
physical layout. Learning environment design includes a wide range of social, physical 
and technical factors designed to promote the best interaction possible between teachers, 
students, and instructional objects. The primary objective of the facility design process 
should be to create a learning environment that can effectively bridge educational goals 
with student learning. Important design criteria that will promote this process include: 
 
 

Flexibility of Space   Safety 
Utilities    Noise Level & Control 
Aesthetics    Environmental Control 
Accessibility     Equipment 
Control Supervision   Furnishings 

  Laboratory Security   Lighting 
 
 
Flexibility of Space 
 
     Rapid changes in technology are placing demands on Technology Education facilities.  
One of the most important of these changes is that changes must be able to accommodate 
new equipment, different configurations, and new topics as they emerge. The bottom line 
is that TE facilities of the future are going to have to be designed to be as flexible as 
possible. Some suggestions regarding how to accomplish this are: 

• Use of flexible movement devices, e.g., casters, rollers, or air bearings for 
  equipment, cabinets, etc. 

 • Non-attached furniture 
 • Components or modular designs 
 • Moveable wall panels 
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 • Multipurpose space usage-examples could include: 
  • Television studio used as a conference room 
  • Darkroom used for light-sensitive plant testing 
 
Utilities 
 
     Careful attention and planning should be given to the proper placement of utilities.  
Important criteria for configuring the systems include safety, flexibility, and appearance. 
Among the methods which can be considered in the design process include: 
  

• Expansion conduit  • Grid system (in ground or power post) 
• Fiber optic cabling  • Bus bar system 

 
 
     The Technology Education facility will need to give attention to the following 
utilities. 
 
  Phone lines (dedicated for  Water 
       FAX, bulletin boards, etc.   Drainage 
   Computer Network  Exhaust 
   Air  Natural Gas 
   Electricity  TV cable 
 
Aesthetics 
 
     The modern Technology Education facility is evolving into something quite different 
from the traditional, unit shop-orientated facility of the past. One of the areas where this 
change is being felt most directly is in the area of aesthetics. It is very important that 
modern labs look good. Labs should be designed to make an overall visual impact. This 
is important for a number of reasons including: 

•  Attractive facilities send the clear message to parents, administrators and the 
rest of the school that something exciting and important is happening in your 
program. 

•  A sharp and attractive appearance sends a signal to the students that this is a 
learning environment. 

•  Attention to aesthetics can engender pride in students, stimulate learning, and 
provide motivation. 

•  A good-looking facility promotes an image of excellence and high expectations. 
•  A high-quality appearance sends the message that the future is now. 

  
 
Important aesthetic considerations include:  
 
  Color coordination  Display area planning 
   Lighting  Facility materials mix (dry wall, 
   Furnishings   carpet, trim, etc. 
  Exhaust  Housekeeping 

Missouri Technology Education Guide 2002 v. 2.1                            Missouri Department of Elementary & Secondary Education 
Chapter 13:  Planning Technology Education Facilities                                                                       Division of Career Education 
 

10



  

   Floor, wall, and ceiling coverings  Texture of the wall, ceiling, floor, and 
   Plants  furniture surfaces 
  Cornices  Balance of color, lighting, and overall 
  Drop cord placement and   proportions 
  concealment  Type of trim 
  Signs and poster quality and  Painting type and color 
                  placement 
  Tone 
 
 
 
Accessibility to the Handicapped 
 
     Among the important factors that should be considered when building or renovating 
facilities, is accessibility for handicapped persons. Sound designs will include attention to 
factors such as: 
 
 
• Door widths • Floor covering type 
• Work counter heights • Clearances around furniture and equipment 
• Counter depths • Ramps 
• Equipment and work space signage  
 
     Some specifications have been developed by the U.S. Architectural and 
Transportation Barriers Compliance Board for use by facility planners. These include 
standards that should be used in the design process. Refer to ADA Standards for 
Accessible Design (http://www.usdoj.gov/crt/ada/stdspdf.htm).   
 
Control/Supervision 
 
     Many new kinds of activities and teaching arrangements are being explored. The 
individual project and lecture are giving way to more individualized and small group 
learning. These changes have some important implications for facility design: 
 

• Total visual access to the entire facility should be maintained 
• Consideration should be given to a call system (sound or visual) 
• Intercom / Announcement capability 
• Security must be planned for 
• The instructor should have main power switch control 
• An amplified public address system should be considered 
• Rheostat controlled lighting and specialized spot lighting of certain areas could 
   be desirable 
• Intercom systems to help with supervision when students are non-visually 
   accessible  
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Laboratory Security 
 
     Much of the equipment in the modern TE laboratory in not only expensive, it’s also 
compact and could easily be moved. The design of the facility should attempt to maintain 
a balance between security and availability for the students. The following kinds of 
concerns should be addressed: 
 
• Arranging for lockable areas • Tool storage 
• Lockable power switches • Materials storage 
• Alarmed exit doors • Student project storage 
• Security cables • Lockable storage 
• Computer information security • Master keying 
• Security for computer keying  
 
Safety 
 
     Working with the new technologies often means that teachers may be working with 
processes and materials that are relatively new to then, e.g. lasers, chemicals, composites, 
super-chilled gasses (e.g., nitrogen), various experimental combinations, etc. It is 
therefore very important that the following considerations be followed: 
 

• Carefully read all product information sheets and identification storage 
requirements 

• Consult with other teachers if you are unsure about a process or material 
• Contact state department personnel 
• Contact safety inspection representatives 
• Consult with health officials 

 
Special attention should be given to the following items: 

 
 • Railings • Capacity limitations 
 • Guards • Fire extinguishers 
 • Home-made devices (guarding, • Communication capability with the office 
 • Electrical protection, etc.) • Lighting adequacy 
 • Special needs and disability  • Traffic flow considerations 
  concerns • Building codes 
 • Egress needs • Local codes 
 • Fire regulations (contact the • Health codes 
  local fire department) • National Electrical Code 
 • Fire escape 
 • Ground Fault Interrupt device protection 
 
Noise Level and Control 
 
     Even though the equipment in many facilities is moving away from the large and 
noisy varieties, noise containment remains an important design consideration. Remember, 
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the goal is to develop a positive learning environment. If the acoustics are poor, the 
overall quality of the environment can suffer. It is important to consider the following: 
 • Isolation of noisy equipment 

• Assess a facility/equipment noise level 
• Use of sound absorption materials (ceiling, walls, and floor) 
• Control of noise at the source 
• Machine mounting pads 
• Wear/require hearing protection (e.g., ear plugs) 
• Ceiling height 
 

Environmental Control 
 
     As with the other design considerations, the environmental control issue is changing 
for the modern TE facility.  Concerns for dust collection and smoke elimination have 
given way to climate control for computers and other delicate equipment.  Important 
environmental factors that should be addressed include: 
 
• Heating and cooling 
• Humidity 
• Hazardous vapor elimination 

• Dust/Particle control 
• Ventilation and air circulation 
• Pressurized clean areas 

 
Equipment 
 
     Facility design also includes the important component of equipment selection and 
planning. Among the important variables which should be considered are: 
 
• Scale and size of equipment 
• Anticipated future equipment procurement 
• Educational or industrial 
• Simulation or real 

• Table-top or fixed 
• Built-in or portable 
• Power requirements (e.g., 3 phase) 

 
Furnishings 
 
     An important part of any environment is furnishings. Many of the design 
considerations that hold for facilities in general are also very important for furnishings—
for example, flexibility and aesthetics. Furnishings are part of the total learning 
environment. Poor furnishings can ruin an otherwise beautiful effect. Among the 
important concerns which should be addressed are: 
 
• Portable or built-in 
• Kinds of work surfaces 
• Durability 
• Safety 

• Visual impact 
• Flexibility of use 
• Expense 
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Lighting Considerations 
 
     The United States National Safety Council has estimated that insufficient lighting was 
the primary cause of 5% of all industrial accidents and that in 20% poor illumination and 
eye fatigue played a part.  Numerous studies indicate that worker accident and error rates 
decrease when lighting is improved in industrial settings. Due to its importance, lighting 
design factors will receive some extended discussion. 
 
Lighting Hints 
 
 • Avoid placing light sources in the direct visual field of the operator 
 • Light sources should be screened (shades, screens, etc.) 
 • The light source should be a minimum of 30 degrees above horizontal  

• In large rooms where the 30 degree minimum is impossible, all illuminants must 
  be screened on the sides 
• Avoid designs incorporating polished or highly reflective surfaces on machines, 
  table tops, or other objects in the direct line of sight 
• Since desks and benches are frequently located along walls, a distance of 2 ½ 
  feet from the wall to the illuminary should be maintained 
• To improve uniformity across a room, it is recommended that somewhat closer 
  spacing exist between outer rows of luminaries than between central rows 
• The ends of fluorescent luminary rows should optimally be 6”-12” from the 
  walls and never more than 24” 
• Closer spacing is recommended in situations where reduction of harsh shadows 
  is desirable or necessary 

 
Specific Lighting Level Recommendations 
 
     Specific recommendations for lighting levels are shown in Figure 13-3. Foot-candles 
readings can be obtained by using an industrial photometer (or by converting values from 
a photographic light meter). 
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Figure 13-3 

Specific Lighting Level Recommendations 
 

Area Foot-candles Area Foot-candles 
Construction/Manufacturing Processing Offices 
Assembly 
Medium assembly………………….…100 
Fine assembly……………………..…..500 
Machine Shop 
Rough bench and machine work…….…50 
Medium bench and machine work……100 
Fine bench and machine work, grinding, 
fine buffing, and polishing……………500 
Extra fine bench and machine work, 
grinding, fine work…………………..1000 
Finishing 
Dipping, simple spraying, firing………..50 
Fine hand painting and finishing………100 
Extra fine hand painting & finishing…..300

Regular office work, reading good 
reproductions, reading or transcribing 
handwriting in hard pencil or on poor 
paper, active filing, index references, mail 
sorting………………………………….100
Reading high-contrast or well-printed 
material, tasks and areas not involving 
critical or prolonged seeing such as 
conferring, interviewing, inactive files, 
washrooms……………………………...30 

Materials Testing Corridors, elevators, escalators 
Inspection 
Ordinary………………………………...50 
Difficult………………………………..100 
Very difficult…………………………..500 
Most difficult…………………………1000

Stairways………………………………..20 
Lecture rooms…………………………..70 
Toilets and washrooms………………….30

 Graphic Design & Layout 
 Color inspection and appraisal………...211 

Machine composition………………….100 
Press operation………………………….70 
 
 
Proof reading…………………………..150 
Drafting rooms………………………...100 
Shops…………………………………..150 

 
 
7.  Educational Specifications 
 
     The following section provides a comprehensive listing of the educational 
specification factors that should be considered when planning facility changes. While 
each factor will not apply to each program, they should nevertheless be carefully 
considered, particularly in light of program changes that may be projected for the future. 
Certainly, one of the primary factors involved in developing educational specifications 
for modern TE facilities is FLEXIBILITY. Every attempt must be made to assure that 
planning be done with a clear eye on future directions and needs. 
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Philosophy 
 
     The place to begin the process of facility design (and redesign) must not be with 
facility planning.  If facility planning is to ultimately be successful, it must be based on a 
careful review of the program’s curriculum. Only after the all-important curriculum 
planning process is completed is facility-planning ready to begin. Therefore, the first 
question in facility planning in not, “Where do we put the walls?” Rather it should be, 
“What do we plan to teach?” 
 
     The new emphasis on technology has meant a definite shift in TE philosophy and 
educational goals. The “shop” of the 50’s, 60’s and 70’s falls short of the needs of these 
new programs. Facilities different from the traditional industrial arts shop are being 
developed. New Technology Education strategies are focusing on conceptual knowledge 
of the various techniques (technical skills) with a solid understanding of the technological 
systems and how they interrelate to each other while interfacing with other disciplines 
such as mathematics and science. 
 
     Trends suggest that we will see more action in the discovery aspects of Technology 
Education at the elementary level. Students will need to learn to use knowledge to design 
solutions for problems, and techniques to prototype models that demonstrate the 
appropriateness of the design solution. Such activity requires facilities that support 
research, designing, prototyping, testing and storage. 
 
     In past years, high school industrial arts programs have been set up as unit shops in 
drafting, graphic arts, woodworking, metalworking, electricity/electronics, and power. 
We are seeing a shift from unit areas toward an emphasis on technological systems 
laboratories. These systems will require modern facilities that contain up-to-date tools 
and equipment. Lab designs will need to include space for research and experimentation 
as well as a classroom area for lectures and discussion. Equipment will move from the 
floor to the desktop in configurations that provide for maximum flexibility. With the 
introduction of more sensitive electronic equipment for each application, dust, fume and 
storage considerations will be more critical than ever (adapted from Wright, 1991). 
 
     The changes in curriculum which are occurring in Technology Education show a 
recurring theme; --namely that there is a shift in programs toward a higher-level, design-
orientated, technological problem-solving experience as opposed to most industrial arts 
programs. Collaborative and innovative problem-solving skills cannot easily be learned 
in a routine and tightly controlled environment. Modern Technology Education facilities 
should be based upon enabling dynamic technological problem solving in a broad range 
of technologies (adapted form Doyle, 1991). 
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Instructional Program 
 
     The Department of Design and Environmental Analysis in the New York State 
College of Human Ecology developed six questions to be answered by an environmental 
analyst as preparatory to the design of human environments.  (Todd, 1974). 

• What objectives or goals are these physical and social arrangements created to 
  accomplish? 
• Is there a particular philosophy, theory or point of view to be followed in 
  achieving these objectives? 
• What behaviors or activities must be carried out? 
• Where do these behaviors and activities happen? 
• What kinds of procedures, routines or programs have been developed and put 
  into practice to help achieve the objectives? 
• When are goal-related behaviors exhibited and in what sequence? 
• Summarize the scope and sequence of courses to be offered in the Technology 
  Education program according to grade level. 
• List the courses by title and give a brief description of their content. 
• Give a short description of the types of teacher and student activities to be 
  implemented in each facility. 

 
Space Needs 
 
     Once the instructional program is defined and the scope and sequence of courses 
established, space needs should be established as a vital part of the educational 
specifications. Numerous factors must be weighed in determining space: 

• Estimate school enrollment 
• Estimate of Technology Education enrollment (youth & adult) 
• Use class size estimates to calculate the number of class sections necessary 
• Determine square footage per laboratory and auxiliary areas 
• Consider the type of program being offered including anticipated curriculum 
  changes 
• Anticipate the kinds of equipment changes which will be made 
• Provide for the needs of special needs populations 
• Evaluate traffic flow and station allowances 

 
     Each school is different. Therefore, it is necessary to estimate space according to the 
local conditions. There is a minimum size for laboratories of given types. For specific 
square footage minimum recommendations, refer to Tables 13-1, 13-2, and 13-3 below. 
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Table 13-1 
SPACE RECOMMENDATIONS GRADES 6-9 1,2 

 
Technology Education Course 
General Data 
(Applies to all 
laboratories unless 
listed differently) 

 Office ...................................................................150 sq. ft. 
 • Processing/work area ................... 35% of overall lab area 
 • Class discussion ........................... 15% of overall lab area 
 • Bench surface............................... 15% of overall lab area 
  • Student storage............................. 10% of overall lab area 
  • Machine footprint ........................ 10% of overall lab area 
  • Material storage ............................. 5% of overall lab area 
  • Supply storage ............................... 5% of overall lab area 
  • Resource center.............................. 5% of overall lab area 

Introduction to 
Technology 

 3240 square feet inclusive  80-135 sq. ft. per student 
  • Materials & Processing area ............................1620 sq. ft. 
  • Communications area (dust free).......................810 sq. ft. 
  • Energy & Power area.........................................810 sq. ft. 

Exploration of 
Technology 

 3240 square feet inclusive  100-135 sq. ft. per student 
  • Materials & Processing area ............................1620 sq. ft. 
  • Communications area (dust free).......................810 sq. ft. 
  • Energy & Power area.........................................810 sq. ft. 

 
Communication 
Technology 
Laboratory 

 2400 square feet inclusive*  50-100 sq. ft per student overall 
  • Graphic design and production area 
    (CAD, layout, drafting, etc.) .............................1000 sq. ft. 
  • Storage area .......................................................500 sq. ft. 
  • Darkroom...........................................................150 sq. ft. 
  • Video control room............................................150 sq. ft. 
  • Stage area...........................................................150 sq. ft. 
  • Video production/edit area ................................100 sq. ft. 
  • Audio production area (MIDI interface)............100 sq. ft. 
  • Audio control room............................................100 sq. ft. 

Energy & Power 
Technology 
Laboratory 

 2880 square feet inclusive*  80-120 sq. ft per student overall 
  •  Electricity/electronics system area .................1200 sq. ft. 
  •  Transportation systems area ...........................1000 sq. ft. 
  •  Mechanical systems area ..................................600 sq. ft. 
  •  Alternative energy area.....................................600 sq. ft. 
  •  Fluids area (oil, water, etc.)..………………… 600 sq. ft. 
  •  Propulsion area (Rocketry) ...............................600 sq. ft. 
  •  Storage area ......................................................400 sq. ft. 

Materials & 
Processing 
Technology 
Laboratory 
   • Manufacturing 
   • Construction 

 2880 square feet inclusive*  80-120 sq. ft per student overall 
  • Construction/manufacturing  
     processing area .................................................1000 sq. ft. 
  • Design & production planning area...................500 sq. ft. 
  • Project and product storage ...............................150 sq. ft. 
  • Materials storage area ........................................150 sq. ft. 
  • Materials testing area.........................................100 sq. ft.  
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  • Finishing room...................................................150 sq. ft. 
  • Small equipment storage....................................100 sq. ft. 

Multi-Purpose Room 
Classroom Area 

  ..........................................................................900 sq. ft. 

General Data  
(Applies to all 
laboratories unless 
listed differently) 

 Office ...................................................................150 sq. ft. 
  • Processing/work area ................... 35% of overall lab area 
  • Class discussion ........................... 15% of overall lab area 
  • Bench surface............................... 15% of overall lab area 
  • Student storage............................. 10% of overall lab area 
  • Machine footprint ........................ 10% of overall lab area 
  • Material storage ............................. 5% of overall lab area 
  • Supply storage ............................... 5% of overall lab area 
  • Resource center.............................. 5% of overall lab area 

Exploration of 
Technology 
 (All 3 technologies 
taught in one 
facility) General 
Laboratory 

 3840 square feet inclusive..........100-160 sq. ft. per student 
  • Materials & Processing area ............................1920 sq. ft. 
  • Communications area (dust free).......................960 sq. ft. 
  • Energy & Power area.........................................960 sq. ft. 

Multi-activity 
Facility (2 or more 
classes 
simultaneously in 
facility) 

 Add the square feet recommendation for each and multiply the 
 total by .75. 

Communication 
Manufacturing 
Graphics 
Construction 
Graphics 
Engineering 
Graphics Graphic 
Communication 
Electronic 
Communication 

 2880 square feet inclusive*  60-120 sq. ft. per student overall 
  •  Graphic design and production area 
     (CAD, layout, drafting, etc.) ............................1200 sq. ft. 
  •  Storage area ......................................................600 sq. ft. 
  •  Darkroom..........................................................180 sq. ft. 
  •  Stage area..........................................................180 sq. ft.    
  •  Video control room...........................................120 sq. ft. 
  •  Audio control room...........................................120 sq. ft. 
  •  Audio production area (MIDI interface)...........120 sq. ft. 
  •  Video production/edit area ...............................120 sq. ft. 

Energy & Power 
Energy Systems  
Electronics  
Energy and Power  
Electrical Systems  
Computer 
Applications 
Transportation 
Systems 

 3480 square feet inclusive*100-145 sq. ft per student overall 
  •  Electricity/electronics system area .................1440 sq. ft. 
  •  Transportation systems area ...........................1200 sq. ft. 
  •  Fluids area (oil, water, etc.)..…………… ........720 sq. ft. 
  •  Propulsion area (rocketry) ................................720 sq. ft. 
  •  Alternative energy area.....................................720 sq. ft. 
  •  Mechanical systems area ..................................720 sq. ft. 
  •  Storage area ......................................................480 sq. ft. 

Materials & 
Processing 
Manufacturing 

 3480 square feet inclusive*  100-145 sq. ft per student overall 
  •  Construction/manufacturing  
      processing area ................................................2400 sq. ft. 
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Systems 
Construction 
Systems 
Research and 
Development 

  •  Design & production planning area..................720 sq. ft. 
  •  Project and product storage ..............................720 sq. ft. 
  •  Materials storage area .......................................360 sq. ft. 
  •  Finishing room..................................................180 sq. ft. 
  •  Small equipment storage...................................120 sq. ft. 
  •  Materials testing area........................................120 sq. ft. 

Multi-Purpose Room 
Classroom Area 

  ..........................................................................900 sq. ft. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1 Existing Facilities: Recommended square feet per student safe area.  New facilities should be approx. 
20% larger than old facilities. 
 
2 New Facilities: Recommended design standard should be for a maximum class size of 24 students.  All 
space recommendations contained in this section are based on that recommendation 
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Table 13-3 
Square Footage Minimum Recommendations 

 
SQUARE FOOTAGE OF LAB/TEACHER STATIONS 
School Enrollment Minimum* Recommended* Optimum* 
0-500 2400/ 3600/2 4800/2 
501-1000 3600/2 5400/3 7200/3 
1001-1500 5400/3 7200/4 9600/4 
1501-2000 7200/4 9000/5 12000/5 
2001-2500 9000/5 10800/6 14400/6 
2501-3000 10800/6 11600/7 16800/7 
*Based upon 20 students per class/lab (does not include planning area but includes storage 
and finishing areas) 
Faculty Planning Guide.  Technology Education Association of Pennsylvania.  Pennsylvania 
Department of Education. 
 
Auxiliary Spaces 
 
     In order for TE facilities to work effectively, suitable auxiliary spaces are absolutely 
necessary.  These include storage areas for tools, materials and projects, finishing rooms, 
darkrooms, office space, classrooms and many others as facilities become more 
specialized.   
 
The following types of auxiliary spaces should be considered and evaluated: 
 
• Tool storage • Testing area 
• Moveable wall sections • Space for maintaining and storing records 
• Materials storage • Technical library space 
• Hazardous materials disposal • Research and development area 
• Storage for portable supply and  • Biological research area 
 equipment modules • Studio space 
• Clean-up supplies storage • Instructor’s office area 
• Filtered power • Finishing room space 
• Clean area for specialized activities • Rest rooms 
 (e.g., computers) 
• Sound isolation space 
 
Space Relationships 
 
     The Technology Education department is an integral part of the total school building 
and should be designed this way. It is normal to position the laboratories on the perimeter 
of the building because of materials deliveries, the need for large overhead doors and 
sound control, but they should not be designed as an appendage to the main school 
building. As an integral part of the educational program, they should be easily accessible 
to other areas of the school so interdepartmental activities may be implemented. 
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     One particularly useful way of beginning the space organization process is to make a 
listing of all of the space needs which should be designed into the space. Once this has 
been completed, assign each space a proportionately sized “bubble.”  The size of the 
bubble should indicate the approximate amount of space which a particular room or 
activity type is expected to use. Next, combine and arrange individual “bubbles” into the 
larger spaces in which they will be contained.  NOTE: This technique is not designed to 
designate or design specific spaces, placement of walls, equipment, etc. Rather, it is 
designed to provide an approximation of space needs and the interrelationship between 
spaces. 
 
Equipment Layout 
 
     One of the most essential features of TE laboratories of the future regarding 
equipment layout and placement is flexibility. Clearly the trend is toward smaller 
equipment and table-top technology. Additionally, the TE curriculum is demanding new 
kinds of equipment including lasers, computers, satellite communications, and much 
more. Much of this equipment is being packaged in modules that provide for easy 
movement and storage. 
 
     It is essential that equipment lists and equipment layouts become a part of the 
specifications for the architect.  It is quite likely that he/she will assume that the 
equipment needs and layout are much like they have been in traditional Industrial Arts 
shops. It is very important that they receive thorough orientation to the new layout 
requirements. Factors which should be considered include: 

•Layout for each laboratory, where fixed and moveable equipment will be located 
•Give quantity, name, size, floor space (including operator space) and utility 
  requirements for each major piece of equipment 
•Give a high priority to future flexibility 
•Evaluate safety zones and concerns 
•Consider traffic patterns through the laboratory 
•Equip larger machines with casters, air bearings, or other movement aids 
•Design for flexibility in utilities 
•Use strip power 
•Arrange lighting to provide for equipment flexibility (in some cases equipment 
 will need to be equipped with specialized lighting) 
•Consider the machines which will likely need to be placed close to one another 
 as well as those which may need to be integrated into modules 
•Include students in the layout planning process. (This is valuable learning for 
 them as well.) 
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Construction Factors 
 
     During the construction the TE instructor should maintain contact with the architect 
and contractor concerning the progress of the building or remodeling.  Often there 
emerge electrical, plumbing or other questions that need clarification that only an 
instructor familiar with the TE program can provide.
 
8. Interacting with the Architect 
 
     Instructors and school system administrators are encouraged to work toward playing 
an active role in the development of new facility plans. This means that the teacher 
should be afforded the opportunity to interact with the architect who will design the new 
facility. This is important because architects are usually not experts in the requirements of 
the technological curriculum nor are instructors experts in school architecture. What is 
needed is the systematic blending of the two areas of expertise. This can only come 
through face-to-face discussion. Mere paper, or even limited oral communications, will 
not achieve the desired ends. 
 
     The architect is one of the valuable human resources who can be tapped through the 
facility change process. Basically, the architect is in a service profession. His/her primary 
responsibility is to insure sound, safe, and supervised planning. TE has created some new 
and very important challenges in working with architects. Simply put, many architects 
look at our field and our labs and think “shop.” Certainly, they are not to be faulted for 
the misperception. The facility requirements are changing; therefore, careful attention 
needs to be given to interpreting these new directions to the architect. 
 
Some useful tips to keep in mind when working with architects are: 

•Do your homework. Most architects will greatly appreciate information 
  regarding space and equipment needs information, technical specifications, and 
 other preliminary design work. Your sound preliminary thinking will assist the 
 architect in better meeting your goals and needs. 
•Always show respect for the architect’s knowledge and input; but, be prepared to 
 give your (and your faculty’s) input as well. 
•Remember, the architect who visits the school usually not the one who draws the 
 plans. Therefore, it is important to remain in touch with the architectural firm and 
 to pass information along on paper. This is particularly important given the 
 changing needs of the TE profession. 
•Have a designated person to relate with the architect. It is important to clarify the 
 lines of communication between the architect, administration, and faculty. These 
 will be different for each situation. Clarify and then carefully maintain the proper 
 channels. 
•It is important that the administration be kept well informed throughout the 
 building or renovation process. Some architects will take point on this. In other 
 cases, it will be up to a member of the faculty to keep the channels of 
 communication open. 
•Early in the project, give the architect a copy of the formal facility change 
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 proposal including the educational goals and curriculum. This will provide 
 valuable information which will help him/her better understand the changing 
 facility needs of TE. 
•Provide the architect with photographs or video of some model technology 
 laboratories.  This provides a valuable means of communicating the look and 
 requirements of updated facilities. Of course, the best alternative would be to 
 facilitate a tour of selected model programs with the architect (as time permits). 
•As the project nears completion, maintain a good listing of the loose ends that 
 need to be completed before the project is signed off. This will make the 
 architect’s job go more smoothly and will expedite the time-consuming end-of 
 project detail.

 
9. Equipping the Program 
 
     The TE instructor faces major responsibilities in equipping the TE facility(ies). In 
doing so he/she must always keep in mind the often conflicting demands of safety, 
flexibility, relevance to curriculum and costs. 
 
Acquisition and Installation of Equipment 
 
     Immediately following approval of expenditures, work must begin on the actual 
acquisitioning of equipment and materials. This typically is the responsibility of the 
Technology Education teachers or supervisors who will be working in each of the 
laboratories. If the equipment list formulated during the development of educational 
specifications was done well, this step should be relatively easy. The TE instructor 
should: 

• Take the initiative in anticipating and promoting the need for essential 
  equipment 
• Maintain an ongoing “punch list” of equipment including an indication of 
  priority and approximate cost 
• Become familiar with the school’s procurement policy and procedures 
• Carefully align projected equipment needs with educational goals and future 
  projected program changes 
• Make certain that you are involved in the tool and equipment specification and 
  check-in processes. 
• Establish and maintain an inventory and maintenance database for all equipment 
• Arrange for appropriate storage of all manuals, supplier information, and 
  warranty information, etc. 
• Be certain to inquire into the availability of extended service warranties for 
  particularly fragile or complex equipment 
• Arrange for training on specialized equipment—if possible, video-tape the 
  session for later reference 
• Consider including students in the training sessions (as appropriate) 
• Arrange to have a utility crew present upon the arrival of specialized equipment 
• If at all possible, avoid fixed placement of equipment; remember, the future of 
  TE demands flexibility 
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Environmental Considerations 
 

•Specify by laboratory and auxiliary space 
•Specify visual, auditory, air, utility, safety, handicapped access/accommodation, 

             ventilation and structural requirements 
 
Evaluation and Modification of Equipment and Facilities 
 
     Planning, evaluating and re-organizing should take place continually if a Technology 
Education laboratory is to remain an up-to-date environment for learning. 

•Actively promote input from advisory councils, other colleagues, administrative 
 personnel, industrial representatives, etc. 
•Conduct annual facility evaluations and pay particular attention to educational 
 goals and standards. 
•Include students in the facility evaluation process 

 
Funding Sources 
 
     In the state of Missouri the burden of facility construction and remodeling of 
elementary and secondary schools lies largely with local school districts. No general 
programs of federal financial support for school construction have been developed. The 
following are among the possible sources of funding: 
• Pay as you go financing • Funding designated for special needs 
• The school’s internal resources  populations 
• Industry partnerships • Private foundations (e.g., Kellogg,  
• Shared facilities with other depts.  Danforth, Wal-Mart, etc.) 
• Bond issues  • Leasing of facilities/equipment 
 
10. Maintaining Laboratory Equipment 
 
     Even the best facilities and equipment will surely deteriorate quickly if the instructor 
does not maintain them. Furthermore, a lack of attention to maintenance sends a message 
to students and the problem quickly grows. 
 
     However, the positive side also works. Where it is obvious that the instructor cares 
about the laboratory, it is easy to instill a similar respect among the students. These points 
are derived from the experiences of many successful Technology Education teachers: 
  
 1. Perform routine maintenance to prevent breakdowns. 
  • Establish a preventative maintenance schedule for each machine 
  • Enlist student help where it is safe and it contributes to goal achievement 
 
 2. Establish a file folder for each machine in the laboratory. This should include: 
  • A data card 
  • Manufacturer’s information 
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  • Parts list and supplier’s names (identify parts on hand and their location) 
  • Maintenance (preventative and special) record 
 
 3. Develop systematic facility shut-down/start-up procedures for summer and fall 
  • Waxing machined surfaces to prevent rusting 
  • Greasing and oiling machines 
  • Releasing belt-drive tensions 
  • Recharging fire extinguishers 
  • Sharpening tools 
 
 4. Purchase maintenance contracts on large and complex technological 

      equipment, if it is cost-effective. Otherwise negotiate an agreement with your   
      administration to establish a self-insurance program whereby special maintenance 
      costs do not come out of the TE budget. Point out the liability incurred by school 
      systems when students work on equipment not in proper condition. 

 
 5. Establish a portable maintenance toolbox and supply kit that can be quickly 
  picked up and carried to where maintenance is required. This kit should include: 
  • A complement of wrenches 
  • Punches and chisels 
  • Pliers and vise grips 
  • Screwdriver set 
  • A sample of greases, oils and lubricants and applicators 
  • A portable drill and bits, extension cord 
  • Hard and soft-faced hammers 
  • A volt/amp meter 
  • A lock to lock out power and supply switches 
  • A set of hang tags to indicate problems/maintenance 
 
 6. Use hang tags to indicate machines with problems, e.g.: 
  • Do not use 
  • Under maintenance 
  • Secure instructor permission before operating 
 
 7. Incorporate routine maintenance and inspections into the period, daily or 
  weekly clean-up responsibility list. 
 
 8. Develop an equipment problem report form and show students how to use it. 
 
 9. Annually review the maintenance records to identify growing problems and develop 

replacement recommendations accordingly. 
 
 10. Prepare an annual maintenance report, listing time spent, cost, and activity 
  during the year and submit it to the school administration. 
   
 11. Develop a collection of maintenance books and articles. 
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Resources 
 
  Web – based Resources 
         The electronic age has given our profession an avalanche of information almost 
at our fingertips. It is impossible to list in a single document all the resources 
available.  In addition, resources today may or may not be reliable. Therefore, it is 
important to have a means of continual oversight of the reliability and timeliness of 
information.  For this reason, this guide will provide only a few critical links to web 
sites that can “jump-start” a search for information. The first link will take you to the 
Career and Technology Education web site at Central Missouri State University - 
where you will find a “Resource” link that will give you up-to-date information. This 
web site will be maintained for currency and reliability as well as relevance to the 
profession.  Teachers who use the site are welcome to pass on information they feel is 
important for the profession and give feedback on current listed sites.  
 

  Technology Education Resources 
http://faculty.cmsu.edu/teched  
 

 
http://www.dese.state.mo.us/divvoced/   
http://www.dese.state.mo.us/divvoced/tech_ed_index.htm 
 

 
http://www.iteawww.org/ 
 

 
http://www.mo-acte.org/  Missouri Association for Career & Technical Education 

 
http://www.acteonline.org/ Association for Career & Technical Education 
 

 
http://www.moteam.org/  Technology Education Association of Missouri 
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Glossary 
 
Accountability – Being held answerable or responsible for.  In education, it is being held responsible 
for what is taught and what is learned. 
 
Affective Domain – that area of learning which emphasizes a feeling tone, an emotion or a degree of 
acceptance or rejection. 
 
Americans with Disabilities (ADA) - Prohibits discrimination in employment and other situations 
against persons with disabilities. 
 
Area Vocational Technical School (AVTS) - A public educational institution that has been 
designated by the State Board of Education.  An area vocational technical school may be:  1) a 
specialized high school; 2) a department of a high school; 3) a department or division of a 
junior/community college, used exclusively for vocational education.  Area schools provide career 
and technical education on a regional basis for high school students and adults. 
 
Articulation –Planned sequence of curriculum and/or course offerings from kindergarten to twelfth 
grades.   
 
Assessment – The systematic process of collecting information on students’ learning, understanding, 
and capability then using that information to reform instruction and enhance learning. 
 
Alternative Assessments – This type of assessment, synonymous with authentic- and performance-
based assessment, requires students to actively accomplish significant tasks using the knowledge and 
skills learned.  Examples of types of assessment are demonstrations, projects, written or oral reports, 
student interviews, portfolios, and self-assessments that are graded or evaluated. 
 
Association for Career and Technical Education – The largest national education associated 
dedicated to the advancement of education that prepares youth and adults for careers (formerly the 
American Vocational Association (AVA).   
 
Authentic Assessment – A method that directly examines student performance on tasks which are 
directly related “real” life experiences and applications. 
 
Basic Skills – A teaching position that provides individual or small group instruction in mathematics, 
reading and writing skills essential for successful completion of a vocational training program.  The 
instruction is provided in cooperation with the vocational teacher and concurrently with enrollment in 
a vocational program. 
 
Benchmarks – Objectives that articulate the knowledge and abilities that will enable the student to 
meet the respective standard. 
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Brainstorming – A group problem-solving technique that involves the spontaneous contribution of 
ideas from all members of the group. 
 
Career and Technical Education – formal and informal education that deals with preparing 
students for specific careers in vocational and/or technical occupations 
 
Career and Technical Education Resources (CATER) – This is a library exclusively for Missouri 
educators designed to supplement and enhance career and technical education curriculum (formerly 
MRCCTE).  Books, guides, games, directories, games, kits and videos related to health, business, 
agriculture, technology, family and consumer sciences and marketing education are available free-
for-loan. 
 
Career and Technical Student Organization – Organizations (such as FFA, FBLA, etc.) for 
students and educators involved in specific areas of career and technical education (formerly known 
as vocational student organizations [VSO]). 
 
Carl D. Perkins Vocational and Applied Technology Education Act – federal law providing 
federal support for career and technical education primarily targeting programs for high school 
students and post-secondary students attending community and technical colleges 
 
Cognitive Domain – the area of learning which deals with the recall or recognition of knowledge and 
the development of intellectual abilities or skills. 
 
Collaboration – to work jointly with others thereby enabling goals to be accomplished more 
effectively and comprehensively than by individual efforts. 
 
Community Partnerships – Community partnerships are often established by a middle school to 
encourage interaction between the students and teachers and the community as a whole.  Through 
partnerships, schools are able to demonstrate how business and industry contribute to the community.  
Students learn about cooperation, are encouraged to participate in community activities and events, 
and discover the many resources available to them, such as libraries, museums, government agencies, 
and civic organizations. 
 
Comprehensive School Improvement Plan (CSIP) – A plan developed by local schools to 
incorporate all major concerns identified by their MSIP review and confirmed by the Department’s 
School Improvement Committee. 
 
Computer-Assisted Drafting (CAD) – The use of a computer as a drafting aid in the field of 
drafting and design.  Also referred to as computer-aided drafting. 
 
Concept – A broad category of information that has distinguishing features that are commonly held.  
 
Concept map – A map depicting the hierarchical order of key concept words and propositions. The 
map is designed with a key word or question at the top, and then related words, phrases, and ideas are 
linked with arrows and lines depicting relationships and connections.  The linkages also have phrases 
that show the relationship. 
 
Constraint – Side effect or limit within the design process. 
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Cooperative Learning – This type of learning is based on the notion that students can learn from 
each other by coordinating efforts in a format that promotes the exchange of dialogue and ideas.  
Each member of the small learning group has a role or responsibility to share and contribute to the 
other members’ and the groups’ progress. 
 
Core Services for the Workforce Investment Act – Basic/initial services that are available at any 
One-Stop Career Center.  These services are available to anyone.  These services include: 1) 
determination of whether the individual is eligible to receive additional assistance under the 
Workforce Investment Act; 2) outreach, intake and orientation to the information and other services 
available through the one-stop delivery system; 3) initial assessment of skills, aptitudes, abilities, and 
supportive service needs; 4) job search and placement assistance and where appropriate, career 
counseling; 5) provision of local employment information; 6) performance information and programs 
cost on eligible providers of training services; 7) information regarding how the local area is 
performing in the local performance measures; 8) information regarding the availability of supportive 
services; 9) information regarding filing claims for unemployment compensation; 10) eligibility for 
welfare programs and financial aid assistance; and 11) follow-up services. 
 
Core Competencies - A set of skills, knowledge, and attitudes necessary for success in a given area 
of study.  Specific behaviors which may be knowledge, skill, or attitudinal in nature have been 
identified as components of an occupation. 
 
Core Concepts – A set of ideas that make up the basis for the study of a particular subject or area of 
study.   
 
Core Data - The collection, compilation and dissemination of descriptive statistics about Missouri 
public schools, including publication and distribution of the Missouri School Directory, the Annual 
Report of the Public Schools of Missouri and the School District Profiles. Educational statistics are 
provided to the Missouri State Teachers Association, National Education Association, US Office of 
Education, and other organizations that seek information about Missouri public schools. The section 
maintains databases of Missouri public school information and performs ad hoc queries to provide 
historical data and specialized reports in response to individual requests.  
 
Corporate Partnerships – A school or technology education department forms a partnership with a 
business or industry in the community in order to enhance the study of particular technologies or 
processes. 
 
Course Code – A code number issued by the Missouri Department of Elementary and Secondary 
Education to identify courses through the core data system. 
 
Course/Courses of Study – A series of lessons, activities, projects, or lectures that last a specified 
period of time and are designed around a specified subject. 
 
Course Objectives – Description of what a student will know and be able to do upon successful 
completion of the course. 
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Creative-thinking Skills – the ability to gain, analyze and evaluate information come to a conclusion 
by using logic and reasoning skills.  The four main categories are fluency, flexibility, originality, and 
elaboration.  
Creativity – The ability to look at the same thing as everyone else but to see it differently. 
 
Criterion – The desired element or feature of a product or system. 
 
Criterion-referenced – an assessment of student performance in terms of some criterion of specified 
standard of performance.  This is in direct contrast to the norm-referenced approach where students 
are assessed in terms of how they compare with other students. (Erickson & Wentling, 1988). 
 
CSTL – Companion Standards for Technology Literacy:  Student Assessment, Professional 
Development, and Program (ITEA, 2002). 
 
Curriculum – The sum of the learning activities and experiences that a student has under the 
auspices or direction of the school. 
 
Customized Training (CT) – Training that is designed to meet the special requirements of an 
employer who is committed to employ an individual upon successful completion of training, for 
which the employer will receive not less than 50 percent of the cost of the training. 
 
Delta Pi Epsilon (DPE) – A national graduate honorary society for professionals who support and 
promote scholarship, leadership and cooperation towards the advancement of education for and about 
business. 
 
Department of Elementary and Secondary Education (DESE) - The state agency for elementary 
and secondary education comprised of a team of dedicated individuals working for the continuous 
improvement of education and services for all citizens. 
 
Department of Labor (DOL) – This federal agency fosters and promotes the welfare of the job 
seekers, wage earners and retirees of the United States by improving their working conditions, 
advancing their opportunities for profitable employment, protecting their retirement and health care 
benefits, helping employers find workers, strengthening free collective bargaining, and tracking 
changes in employment, prices and other national economic measurements. 
 
Design Briefs – A written plan that identifies the problem to be solved.  It is used to help students 
think of all aspects of the problem before starting to work on improving and/or developing a way of 
doing something.  The design brief describes the problem, identifies the criteria, and lists the 
constraints students will face in creating a solution. 
 
Design Process – A problem-solving strategy, with criteria and constraints, used to develop many 
possible solutions to solve a problem or satisfy human needs and wants.  The design process is a 
general developmental method that is iterative (not linear). 
 
Dictionary of Occupational Titles (DOT)– The Department of Labor publication that contains a 
large number of very specific detailed and precise descriptions of jobs in the United States. 
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Division of Workforce Development (DWD)– A state government office that supports a system that 
will provide employers with a skilled workforce and provides job seekers with access to jobs with 
increased earning potential. 
 
Division of Youth Services (DYS) – Youth judged to be delinquent and in need of rehabilitation and 
education are committed to the Division of Youth Services by the state’s juvenile circuit courts until 
approved for return to the community under supervision or are discharged.  The Division provides an 
array of services including institutional care, community-based services, non-residential services and 
after-care supervision.  The Division of Youth Services is part of the Department of Social Services.   
 
Emotionally Disturbed – A type of disorder where observed behaviors deviate from the average or 
typical.  Students with emotional or behavioral disabilities exhibit undesirable actions or feelings 
over along period of time which adversely affects performance.  Symptoms include an inability to get 
along with their peers as well as hyperactivity.  This is also known as behavior disorder. 
 
Entrepreneurship – the ability to organize, manage, and assume risks of a business or enterprise. 
 
Formative Assessment – Assessments that serve the role of providing feedback to teachers to help 
modify and improve teaching and learning. 
 
Gaming – Gaming refers to the less realistic activities in which students are presented with a 
situation involving choices, risks, and pay-offs.  Much is learned as students enjoy the challenge or 
the chance to play to win. 
 
General Education – Courses that include core subjects such as basic reading, writing, science, and 
math skills. 
 
Goals – Broad aims or purposes of a total educational curriculum or the broad outcomes expected 
within a specific program. 
 
High Schools That Work (HSTW)– A model of high school reform developed by the Southern 
Regional Education Board (SREB) that integrates academic and vocational education, promotes staff 
development and raises expectations for and achievement of students. 
 
Impact of Technology – The results of technological change.  These outcomes may affect our 
society in economic, cultural, social, political, environmental, or a combination of many of these 
ways.  The impact of technology can be observed in history, identified in the present day, and 
predicted for the future. 
 
Industrial Arts – a curricular field that pertains to the study of tools, crafts and skills of industry 
  
Industrial Technology – a curricular field that pertains to the study of industrial-based technological 
systems 
 
Information Society – economy that emphasizes the output of information as a product 
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Instructional Materials Laboratory (IML)– The Instructional Materials Laboratory (IML), located 
within the College of Education at the University of Missouri-Columbia, is a national leader in 
curriculum development and publications specializing in career and technical education. 
 
Internal Alignment – The process of aligning target/enabling objectives through lesson/guided 
practice to assessment where by each match a common cognitive, affective, or psychomotor domain. 
 
International Technology Education Association (ITEA) – an international professional teacher 
organization promoting the teaching of technological literacy on the K – 12 grade levels 
 
Internships – Work experience in the private sector.  A short-term pre-vocational service designed to 
instill work habits and work ethics, or to allow the sampling of jobs to determine if an individual has 
the aptitude and interests necessary for training and/or placement. 
 
Invention – The creation of a completely new idea, device, or different way of doing something. 
 
Innovation – The improvement of an existing idea, device, or way of doing something in a creative 
or different way. 
 
Iterative – involving repetition 
 
Leadership – This ability enables people to influence others.  Leading in a group involves planning, 
organizing, communication, managing, and cooperating. 
 
Learning Disability – A disorder in one or more of the basic psychological processes involved in the 
understanding or use of spoken or written language, which may manifest itself in an imperfect ability 
to listen, think, speak, read, write, spell, or do mathematical calculations.  Causes may be perceptual 
handicaps, brain injury, brain dysfunction, dyslexia, and developmental aphasia. 
 
Limited English Proficiency (LEP) – Any person who has limited ability in speaking, reading, 
writing or understanding the English language; and whose native language is a language other than 
English; or who lives in a family or community environment where a language other than English is 
the primary language. 
 
Local Education Agency (LEA)– The term used for public elementary and secondary school 
districts and other public schools such as the state schools for the deaf and the blind. 
 
Mental Disorder – Disorders marked by social deviance, personality disturbances, and emotional 
turmoil. 
 
Missouri Association for Career and Technical Education (MoACTE)– An association 
promoting the development of vocational-technical education within the state of Missouri continually 
emphasizing continued support of vocational-technical education at the secondary, postsecondary and 
adult levels, while fostering partnerships with business and industry in the training and re-training of 
the Missouri workforce.  
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Missouri Comprehensive Guidance Program – The Missouri Comprehensive Guidance Program is 
designed to serve all students in grades K-12 and help insure equal opportunity for all students to 
participate fully in the educational process integrating academics, career and personal/social 
development. 
 
Missouri Council for Career and Technical Administrators (MCCTA)– A professional 
association of administrators, supervisors, state education staff members and department heads of 
vocational, technical practical arts education programs at the secondary, postsecondary, adult and 
collegiate levels that promotes career and technical education in the state. 
 
Missouri Occupational Information Coordinating Committee (MOICC)– A multi-agency entity 
that is responsible for Missouri’s occupational and labor market information system.  MOICC 
distributes information for career development and human resource planning and coordinates data 
produced by member agencies. 
 
Missouri School Improvement Program (MSIP)– The Missouri School Improvement Program 
reviews and accredits the school districts in the state within a five-year review cycle.  School district 
reviews cover the areas of resource, process and performance.  The process of accrediting school 
districts is mandated by state law.   
 
Missouri Trade & Technical Association (MTTA) – An organization to support and assist trade 
and technical instructors in both secondary and postsecondary areas.  This support consists of 
technical upgrades and workshops, as well as academic training. 
 
Missouri Vocational Special Needs Association (MVSNA)– An organization for persons interested 
in service to Missouri’s special needs population that includes students in Missouri who are 
disadvantaged and students with disabilities.  This group could consist of counselors, basic skills 
instructors, vocational resource educators, supplemental/vocational preparation instructors and 
evaluators 
 
Modeling Lab – This type of learning environment contains table top machines and a variety of tools 
and materials to promote the exploration, investigation and creation of a variety of products and 
systems.  The modeling lab provides for individual or group learning activities.  Support materials 
may be used, such as computers, multi-media, and textbooks. 
 
Modular Lab – This type of learning environment uses modules to create learning centers 
throughout the technology education room.  The module contains instructional equipment that 
delivers the content or lesson, generally to show students.  The students learn and work through the 
use of a booklet or a computer.  Support material is provided through watching video, reading 
textbooks, and building a project using appropriate tools, machines, and materials as identified in 
each module. 
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Modeling and Modular Lab (Combination) – This type of learning environment combines the 
modeling and modular labs into one laboratory-classroom. Students work in a variety of settings from 
prescribed modules in pairs to group projects developed by the student using a combination of 
modules and equipment.  Students are able to move from identified learning goals to free exploration 
and development of products and systems.  Opportunities for learning about inventions and 
innovations provide open-ended problem-solving experiences. 
 
National Tech Prep Network (NTPN)– An organization for educators and employers involved in 
the advancement of Tech Prep and related education reform initiatives. 
 
Objectives – sometimes referred to as behavioral, performance, instructional, or target objectives.  
Objectives usually represent smaller and more limited segments of larger goals. 
 
Occupational Outlook Handbook – This Department of Labor publication describes approximately 
250 occupations in detail covering 104 million jobs or about 85 percent of all jobs in the nation. 
  

 (OCR)– A federal office that oversees regulation and implementation of 
Title IX of the Education Amendments of 1964; Title VI of the Civil Rights Act of 1964; Section 504 
of the Rehabilitation Act of 1973; and Title II of the Americans with Disabilities Act of 1990.  The 
regional office for Missouri is located in Kansas City at 816.880.4200. 
 

Office for Civil Rights

On-the-Job Training (OJT)– Training by an employer that is provided to a paid participant while 
engaged in productive work in a job that provides knowledge or skills essential to the full and 
adequate performance of the job; provides reimbursement to the employer of up to 50% of the wage 
rate of the participant, for the extraordinary costs of providing the training and additional supervision 
related the training; and is limited in duration as appropriate to the occupation for which the 
participant is being trained, the prior work experience of the participant, and the service strategy of 
the participant, as appropriate. 
 
Oral Presentation – Takes place at the completion of an individual or group project.  This report 
may include the use of visuals, such as illustrations, photographs, computer-generated images, 
models, posters, flip charts, or slides. 
 
Performance Assessment (test) – assessment tools and/or procedures in which students are 
evaluated while they are performing certain selected task. 
 
Post-industrial Society – emphases of economy away from heavy industrial production 
 
Portfolio – A systematic and organized collection of a student’s work that includes results of 
research, successful and less successful ideas, notes on procedures, and data collected.  The design 
portfolio or design log may also be used to demonstrate the cumulative learning process of a student 
over a unit of study, grading period, or entire course of study. 
 
Practical Arts – those curriculum areas that include technology education, business education, 
agricultural education, family consumer sciences, and all other vocational education areas. 
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Problem Solving – The logical process of using prior knowledge, asking questions, testing and 
trying ideas in order to solve a problem, to meet a need or want, or to improve a process or product.
 
Psychomotor Domain – that area of learning that emphasizes some muscular or motor control, some 
manipulation of material or objects, or some act which requires a neuromuscular coordination. 
 
School-to-Work (STW)– A systemic approach to combining work-based learning, class-based 
learning and connecting activities to provide students with the opportunity to begin the process of 
making educated career decisions while in school. 
 
Science, Technology, and Society (STS) – This technique allows students to take an 
interdisciplinary approach when examining the concepts and processes of science and technology and 
relating the effects of each on society.  This study helps lead to an informed citizenry capable of 
making responsible and social decisions. 
 
Scoring Guide – Scoring Guides are a means to score the work of students that show detailed criteria 
for each level of accomplishment.  It should be developed with student input so that they may 
develop an understanding of value-added learning.  A rubric enables the teacher and student to know 
what is to be addressed and how it will be weighted. 
 
Section 504 of the Rehabilitation Act of 1973 – Bars discrimination based on disability under any 
program or activity receiving funds from the U. S. Department of Education. 
 
Service Learning – Federally funded program experiential learning through the integration of 
classroom curriculum and structured community service activities; also name given to the 
methodology of such practice. 
 
Sharing – Students give short talks about what they are learning about or doing in class.  They may 
offer advice to other students during formal seminars or as a part of teamwork and cooperative 
learning. 
 
Show-Me Standard – Missouri educational content and performance standards established by 
Department of Elementary and Secondary Education and required by Missouri legislation  
 
Simulation – This teaching strategy engages students in roles that are similar to real life.  The 
students will learn how to apply the concepts learned in class, such as expressing their views and 
making decisions, to these real-life situations. 
 
Smoke Stack Industry – emphases of economy on heavy industrial product output 
 
Special Populations – Individuals with disabilities, economically disadvantaged individuals, 
individuals preparing for non-traditional employment, single parents, displaced homemakers, others 
with barriers, including individuals with limited English proficiency. 
 
Standards-Based Assessment – Student products and performances are assessed by using 
measurable objectives that relate to the overall desired content to be learned as identified in the 
standards. 
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Standards for Technological Literacy: Content for the Study of Technology – a set of twenty 
standards for technological literacy developed under the direction of Technology For All Americans 
Project (TFAAP), commissioned by the International Technology Education Association. 
 
Summative Assessment – Assessments that serve the role of measuring the degree of learning upon 
the completion of a set of learning activities. 
 
TAMS – Technology Activity Modules 
 
Teamwork – This process helps students work and learn together.  Small groups or teams encourage 
students to share knowledge and skills while completing both short and long assignments.  This is 
similar to the professional world, such as a project team consisting of engineers who bring different 
expertise to the group. 
 
Technological Assessment – is a process of evaluating new technological items to predict the good 
and bad effects that may result.  This process of thinking will lead to the identification of second, 
third, and fourth effects that may affect society more deeply than the primary effects.   Using 
technological assessment leads to socially responsible decision-making. 
 
Technological Capability – the level at which a business or industry can use technology for their 
benefit   
 
Technological Literacy – the ability to use, manage, asses and understand technology 
 
Technology – how people modify the natural world to suit their own purposes 
 
Technology Education – The school subject that teaches about the processes used to design, create 
and maintain the human-built world 
 
Technology for All Americans Project – an organization commissioned by the International 
Technology Education Association (ITEA) to produce national standards for technological literacy 
 
Technology Student Association (TSA) – The national organization for technology education 
students, educators, parents and business leaders who are interested in learning how technology can 
be put to best use in discovering technological solutions to today’s and tomorrow’s challenges. 
 
Tech-Prep – Short for Technical Preparation, a program that employs creative linkages between high 
schools and community and technical colleges. 
 
Title IX of the Educational Amendments of 1972 (Title IX)– Bars discrimination based on gender 
under any program or activity receiving funds from the U. S. Department of Education. 
 
Title VI of the Civil Rights Act of 1964 (Title VI)– Bars discrimination based on race or color 
under any program or activity receiving funds from the U. S. Department of Education. 
 
Trade-offs – consequences of decisions made concerning the development of and/or use of a 
particular technology or technologies 
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United States Department of Education (USDE)– The federal education agency.  Its 
responsibilities include higher education and student financial aid programs, as well as programs 
associated with elementary and secondary education. 
 
Vocational Instructional Management System (VIMS) – A systematic approach to defining and 
measuring the knowledge, skills and attitudes students need to acquire in specific occupational areas. 
 
Vocational Education – Now known as Career and Technical Education – formal and informal 
education that deals with preparing students for specific careers in vocational and/or technical 
occupations. 
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